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GENERAL INFORMATIUX. 

1188 - Encouragement in the Growii^ of the Castor-Oil Plant in Indo-China. — 

fcuUli d'Infortnations du Ministire d’A^ncuHure, Year XXIII, No. 35, p. 8, Paris, 
August 27 ) 1918. 

If) order to encourage the cultivation of the castor-oil plantin Indo- 
China, the Governor General of the Colony issued a decree dated February 
16,1918, regulating the issue of advances to castor-oil plant growers for 
the duration of hostilities. 

By this decree the advances may be issued in the form of seed or loans. 
The borrower must undertake to sell to the Supply Service the whole castor - 
oil crop grown on his land foi the cultivation of which the advance was 
made. The xWministi ation ascertains that the sums advanced are devoted 
exclusively to the cultivation of the castor-oil plant and verifies the condi- 
tion of the crops. Supervision may continue until the grower has discharged 
Ins whole debt. A maximum is fixed for the advances made for acreage 
already in condition to be cultivated, and another higher one for land which 
has to be prepaied. 

1189 - Measures Taken by the Administration in Indo-China to Promote the De- 
velopment of Sericultuie. — See Ng. 1:64 of this Hci'incf. 

1190 - Native Agriculture in Cochin-China. — QuE 3 ^■EL, p., in Cofii:rfsd\4^niuiture coio- 

Gwjcrn del' Indochine, Saigon Scries, BnUetin Xo. i, 46 pp. -f i Plate, 

Saigon j 1918. 

The Author (Civil Service xAdniinistrator and Inspector of Political 
and Administrative xAffairs) draws attention to the fact that Cochin-China 
IS a purely agricultural country with, it may be said, one ciop — rice. Of 
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the 20 provinces oi the colony, only 5, situated in the East (Basra, Bienhoa. 
Thudaumot, Tayniuls andGiadinh), are provinces in which rice can only 
be grown in the vaUeys ; the rest of the land, more or less high, 15 covered 
with forests or bare plains on which stock find a scanty pasture. In these 
provinces, in either grey or red soil, are found the rubber plantations and 
it should be possible to grow other crops there as well. 

In the 15 other provinces situated in the Delta of the Mekong, \aico 
or the Saigon River, rice is practically the sole crop . The natives o nly grow 
other products as secondary crops, on land su£&ciently high to be free troin 
floods, on the banks of the canals and the » giongs . large banfe of sand 
formed by the sea. Coconut and betelnut are cultivated along the water- 
ways, where the houses generally are, but only on a small scale^ 

Of a maximum of 3 500 000 inhabitants there are 240000 Cambodians, 
000 Chinese, 31 000 Mois (savages), 6 800 Malays, and 71 000 Minli- 
huongs (half-breeds of native and Cliinese |ferentage). There are some 
hundred foreigners - Indians, Japanese, Burmese. Arabs. Bengalese Ot 
the 153 000 Chinese living in Cochin-China, 22 000 are at Saigon and 75 000 
at Cholon-ville. There are 35 000 Annamites at Saigon and 38 000 at Cho- 
lon-ville. If the Minh-huongs are reckoned in with the Annamites there 
are 2075000 Annamites and 431000 other Asiatics. 

3 V» million, but it must be remembered that many natives, like the Chi- 
nese, live without being registered anywhere so as to f^oid paying taxes 
and, for this and similar reasons, the statistics supplied by the villagtL^are 
always below the actual ones. 

The author studies briefly these different classes of the population and 
shows that, ivithout considering the Chinese, who are foreigners, the .Inm- 
mite adapts himself best to our civilisation and our cultivation, that tie 
Moi although a savage, would also adapt himself well were it possible to 
get into closer touch with him, and that it is the Cambodian whom it is 
most difficult to touch, chiefly because of his purely bnddhist education 
The author then studies the development of the question under two mam 
headings: — i) agriculture properly speaking; 2) laboui. 


I. AORlCULTxniB PROPERLY SPEAKING. 

Present state of agriculture in Indo-China. — The principal crop of Cochin- 
China is rice of which numerous varieties are cultivated according to it 
soil, its composition, position, and the quantity and the nature of t e 
ters it receives during the rainy season. The area under rice inemase 
each year because there is still much available uncultivated land 1 
certain parts of the colony. As a rule this land is unfit for cultivation an 
valueless as a result of the stagnation of the water which often causes an 
excess of alum. Where, however, the Administration builds a canai, 
this land gradually becomes of value, the excess of injurious alum being 
carried into the canals by the surface waters (rain, floods). In a 
way it may be said that the clay soil of Cochin-China contains alum to 
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jjjofe or less marked extent ; it occurs everywhere, in the low South-West 
legions and in the high forest districts of the eastern provinces. 

With the exception of the eastern provides, it may be said that all 
Cochin-China is one vast rice field, already planted or about to be so. Rain 
falls pretty regularly each year from May or June to October or Kovem- 
^r. It is usually early in the East and becomes later as the Qjulf of Siam 
is approached, so that the harvest is earlier in the East and allows a large 
part of the population to go for the harvest to the western provinces, where 
labour is generally insufficient on the large estates. 

In September or October, at the time of transplanting, the floods come 
in addition to the rain. The muddy waters of the Mekong spread more 
or less rapidly over that part of Cochin-Ctuna which borders on Cambodia. 

In the rest of the country, which is lower, the tides penetrate inland, bring- 
ing with them fertile mud. 

The harvest is generally sure in Cochin-China ; it is sometimes more, 
sometimes less fine, even average, but there is no danger of famine. As 
rice forms the basis of the diet of the natives, Cochin-China largely supplies 
the food requirements of its population. In certain provinces (Chaudoc, 
bongxuyen) maize-growing has been started and tends to develop because 
the grain ripens and may be cut in three months, just as the first rains are 
beginning. It may, therefore, be grown in many rice fields near water- 
courses, so that it may be easily watered, and the same land may yield 
two crops o^’about equal value. 

In 1915-16 Cochin-China produced 2 188000 metric tons of paddy, 
in 1916-17, 2 350 000 tons. About i 100 000 tons are kept back for local 
consumption and seed, the remainder is exported. Each year the harvest 
improves *as a result of improved cultivation. 

Agricultural products exported at the present time. — A table is given 
of the exports in 1914, 1915. 1916 and 1917. These products are 
rice (export about 922 ,259 metric tons in 1914 and 449 565 mi;tric tons in 
1917), paddy (approx. 41 482 metric tons in 1914 and 3 986 tons in 1917), 
cargo (approx. 25 181 metric tons in 1914 and 49803 tons in 1917), rice 
bran (approx. 146^608 metric tons in 1914 and 7? 605 in 1917), meals [ap- 
prox. 159 944 metric tons in 1914 and 59 872 in 1917), maize (approx, 30 938 
metric tons in 1914 and 7 485 in 1917), kidney beans (13 860 lb. in 1914 
and 37 7701b. in 1917), other dry leguminous seeds pepper, cattle (650 metric 
tons in 1914 and 100 in 1917), poultry, copra, peanuts, sesame and other 
oil-yielding seeds, fresh coconut, coconut oil, rubber {401 060 lb. in 1914 
and 885 122 lb. in 1917), wood charcoal, kapok, various cakes, silks, 
silk wastes, ox hides, pig bristles, feathers, egg§ (679327 lb. in 1917). 
honey, feathers for fans, lard, castor oil. 

Labour devoted to cultivation. — The different methods of farming, • 
varying in each pro^^ nee, the different 'systems adopted by la^e land- 
owners to keep the workmen on their estates, to pay them, to advance 
them money and graif^ are all reviewed. The expenses are fairly heav)' as 
compared with the yield, J^ut nevertheless the growing of rice by the present 
day methods yields a good profit. Many of the natives live well and give 
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an impression of ease and comfort very different from the poverty found 
among the natives of Tonkin and Annam. 

Ykm per acre. - Ric». - The yield varies from 8o to lOO gw for the 
average ricefields, or, 14.6 cwt. to 18.3 cwt (i gw = 50 6 lb.) In certam 
soils it is as much as 120 or 150 gia (22 to 27.5 cwt.) and m poor soil es- 
pecially in the eastern provinces, may be as low as 20, 30, or 50 gta (3,7, 

or Q.2 cwt.). . , , , 

Maize. — Yields a profit in the province of Chaudoc about equal to 

that of rice. ^ i • a. • 

T0BA.CCO —This crop is being developed. It is grown mainly in ccitain 
parts of the east. The tobacco has a peculiar flavour and, for that reason, 
is only used by the natives and Is consumed entirely in the country The 
nrovince of Giadinh yields the two best qualities of tobacco l) Govap 
tobacco the most appreciated by the natives, 2) Hocmon tobacco. One 
acre yields approximately 1943 cakes of govap tobacco weighing 300 gm 
each'or 9.6 cwt. ; the sale price is S 35 (l) pc’- cakes or $ Mo with 
a profit per acre of § 85. One acre yields aljout 1217 cakes of Hocmon 
toMcco, weighing about 8.3 ervt. and selling at S 29 per 100 cakes, or 

s 400, the profit per acre being? 72. 

Sugar cane. - Sugar cane is grown over about ii 000 acres in the 
eastern provinces. The' species most widely grown for sugar productioii 
in this district are yellow cane, called '' niia-vang , planted in low, iich 
soils red cane, called " tiiia-ly ", grown in rich, moist soils, and Miiall 
cane’ called “ niia-lau ", grown in high, dry soils; " nua-vang yields 17,5 
tons per acre and sells at ? 265 ; " mia-ly ” yields Ho tons per acre ani 
sells at S 226; " mia-lau " yields 9.5 tons per acre and sells at in, tht 
cultivation of this last variety is decreasing. a 4 

Peanuts. — 30 to 32 gia per acre. Green peanuts weigh 26 o 3^ 
per -ia and dried ones 22 to 24 lb. The sale price is approx, mately S 0.60 
to S 0.65 ^ 0.65 X 30 = S I 9-50 (for 30 ,?*«) per acre. 

StvEET POT.ATOES. — 20 gia of 48 to 50 lb. on an average; $ 0.80 apprin- 

mately, or S i6. o i a t nn 

Manioc. — Approximately 6.7 tons pet acre. Sale puce b 1.90 pu 

picul of 132 lb. 'or S 217 per acre {a net profit of $ 121) 

Possible improvements. — The ploughs seem suitable o 1 ^ 

the land. Cochin-China rice is at least equal in food value to the best va- 
rieties of Japan, Java or Burma, but is less fine. It^is, therefore, iieco- 

i) That the natives harvest so as to avoid any moistening of the 
sheaves because the rice often ripens before the soil of the field ^ 

The sheaves are laid on tlie ground in small heaps so that the nppr - 
do not come in contact with the water, but the lower ones become 

and the^g^^^^ ^p^ usually threshed in the field, be brouglit 

in so as not to be "wetted by late rains. 


(i) r Iiit!o-Chinf;;-;csnvcri)ia&l.r{' ($) == 2s. yf .ntpar. [Pd.] 
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3) That the natives be provided with sorters so that they may set 
the finest grain apart a) for sowing, b) for selling, keeping the remainder 
for local consumption. In this way the natives would be able to select the 
grain easily and rapidly and supply better qualities with a higher yield. 

According to the native nomenclature there are numerous varieties 
of paddy which, with the exception of the round grain and long grain va- 
rieties, are very difficult to dificrentiate. They are similar rices which have 
become slightly modified according to the nature of the soil in which they 
are grown. Sorting the grain would reduce these numerous varieties to a 
small number, taking into consideration the species with round or lon^ 
grain, early rice and mid-season rice,, and the nature of the fields, high or 
low, swampy or not. The swamp and semi^w^amp rices of Chaudoc and 
hongxuyen form a very interesting distinct variety, the cultivation of which 
has been greatly improved by the natives who have produced sw'amp 
rices with practically none of the red grain which detracts so largely from 
their value. Good, inexpensive sorters should, therefore, be. supplied, 
tf selection of the good grai n were combined with the rooting up of foreign 
varieties the quality of the grain would be rapidly improved. 

4) The natives cut the rice sheaves by hand with a sickle at mid- 1 
height, A large quantity of stubble is thus left. Animals ^re first pastured 
in the field, but when they will not eat the striiw because it is too dry ad- 
vantage is taken of the strong wands of the dry season to burn it. The 
ashes obtained are of small advantage to the soil, especially as the wind 
carries many of them far. It w'ould appear more advantageous not to 
burn the culms but to plough them in. They would decompose rapidly 
in the water-soaked soil and the roots of the new plants would derive 
beiit'fit from them. 

5) fertilisers have been recommended to improve the yield, but the 
qiU'stioii is very complicated. The natives arc poor and, generally, have 
few savings, living from hand to mouth, ’so that any fertiliser supplied 
: must be cheap. The yield of the Cochin-China rice field is low when com- 
; pared with those of java. Cultivation is extensive because free land is 

I not lacking and will not lack for a long time. More than double the quaiiti- 
|ty necessary for local consumption is produced. If it were possible to 
jobtain a cheap fertiliser it is not certain that the benefit obtained would 
|pay the expenses. In Cc'chin'China, where the Mekong River is not dam- 
I’l'sd, as is the Red River, in Tonkin, the whole coniitiy is flooded na- 
jturally in September and October. The w’atcrs, charged with fertilising 
spread over t[ie w'hole country, and the natives, by a very simple 
?^ystem of gutter-stones and gaps in’ the banks of the rice fields, make 
ithe w'aters penetrate far inland. The rice plants act like innumerable 
.sieves and filter the muddy water, w^bich, losing the rapidity of its cur- 
rent, deposits the nuul on the soil, fertilisers spread on these fields 
dull of water would dissolve very rapidly and be largely carried away by 
the waters in the canals and ditches, or each field would have to be well 
shut in and would no longer benefit by the floods and the movement of 
.the fertilising waters. Would there be any appreciable advantage to the 
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natives for whom nature works, for the floods are rarely heavy enongl, 
or suffikently prolonged to damage the crop. The natives profit moie 

6Ht also appears premature to use machines for cultivation. Th, 
natives have adapted their tools to the soil and the nature of the plan 
they cultivate. European machines are too heavy to use in a soil wkd 
only dries and hardens when natures allows it to do so. The natives m 
a ho,, plough and wooden roller. The rice is generally threshed in th, 
field in large wide-mouthed baskets about 6 14 feet high, made of bamboo 
laths plugged with earth. As the grain drops easily , the sheaf >s beaten on 
a slopWbencb placed iiiside the basket ; the gram drops to the bottom 
and is collected in baskets. To carry the rice sheaves to the farm a sledge 
drawn bv oxen or buffaloes is used. This sledge passes everywhere making 
gaps in the embankments of the rice fields. This material is simple, easilv 

made and repaired, and adequate- 

The only improvement required at present is that the Annaniites should 
select their seed so as to prevent degeneration of the plant and decrease 
in yield. For this purpose they should be supplied with go d, ticap 

■'"'^'Each year Cochin-China receives from Cambodia, Laos and Sontt 

Annarnlive stockto replace that which has died orto meet the requiremcn s 

of the increased population. The demand has become yet grater since the 
formation of large rubber plantations which often require large he 

-^CocKZat not a breeding country and probab^ 
never will be ou account of the floods in the west and the short grass pro- 
tluccd by the poor, drv soils of the East during the dry season. 

Fairs flourabU to the development ofnaiwe 
has hardly made any progress in the colony, it has deve p 
onlv not in yield, but in this sense has developed considerably • - • 

due' to the reclaiming of immense uncultivated plains by digging cam,- 
with dredgers. .Colonisation by Europeans has also ^ 

\ericulture will develop more and more if numerous roads and caiia . 
are built. The regulation of labour (decrees of ^rch 8, 

19x3). largely imported from Muam or Tonkin, less from Java^asfacd 

tLd the estabUshment of rubber plantations *n 

of April 13, 1909 concerning native workers on farms h, s a 

to the Ercmcircolonists of the West. The «-dting of land n id^ 

conditions with certain advantages has favoured both native 

^^^"NativTagriculture (special reference is made to nee, all 

being seeondLy as compared to it) is developing normally nnda 

effects of several causes ^ wi'tli dredeeu. 

X) Some administracive digging numerous j 

good maintenance and improvement of the na ura an ,1^, 

lays already existing, etc. ; the greatest f ‘ « wh. h 

2) The other natural the increase of the population whui 
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100 000 


n. Labour. 

As the rule the natives are both farmers and fishers ; in the wooded 
districts they are also foresters. Only the Moiis a woodman in particular 
and cultivates barely enough for his requirements. 

Up to the present the labour question for the crops of Europeans has 
not become acute. In the western rice fields the decree of April 13, 1909 
concerning agricultural labourers makes it easy for the colonists to obtain 
labour. In the rubber plantations of the East the decrees of March 8, 
1910 and May 20, 1913 regulafe the connections of the planters with the 
numerous workmen they are bound to employ, mostly in distant and 
unhealthy districts. They not only deal with foreign labour, but also with 
Indo-Chinese labour. Some people have brought over Javanese, most 
bring men from Annam or Tonkin, the latter being acknowledged to be 
better than those from Annam. By employing also the natives and, in 
some districts the Mois, the planters have been able to obtain the necessary 
labour. 

The two decrees are to be fused into one decree more suited to 
the present requirements. This modification has tx^en found necessary 
as a result of certain difficulties which arise from time to time in some plan- 
tations. It will provide for an inspection of labour which wall probably 
be entrusted to the Inspector of Political and Administrative affairs. 
It also provides for fixed salaries, the form of w^ork, assistance and care 
in the case of sickness, boarding, feeding, water-supply, etc. On the 
whole the planters (less in the West, because it is healthy) have done their 
best for the comfort of their workmen. Rewards are given to good and 
old labourers, houses of a more or less permanent character of clay or 
bricks roofed with tiles have been built for them and their families. Drink- 
ing water is supplied, there are ambulances and hospitals, markets have 
beenfonnedso that they mays uppply themselves without difficulty, even 
amusements are supplied at certain times of the year on the occasion of 
their religious festivals, theatrict'ri companies, and cinemas. , 

There as elsewhere if the natives are comfortable they ask nothing 
better than to remain and be re-engaged. The labour on a plantation 
represents a large capital and the better it is, in better condition is the 
plantation and, consequently, more productive. It is in the interest of 
conscientious planters to look after their w^orkmen and treat them well. 
On the large western agricultural estates the labour changes but little as 
a rule ; the conditions remaining the same the workman show no desire to 
go, and remain on the estate. Only those go who are badly treated or 
who, by nature, are fond of change and cannot settle in one place. 

There is, however, no doubt that the labour in the country is inadequate 
to the development of the plantations in the East ; imported labour will 
be needed more and more. If the development in the East continues as 
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at present great attention will have to be given to the importation of la* 
hour or it will become a real danger to the agricultural settlement of the 
West, where labour is already insufficient. The importation of labour 
must be facilitated but, in the author’s opinion, only labour from Indo- 
China, Tonkin and Annam should be used. Any kind of work may be* 
entrusted to the Annamite if he is correctly approached. He is a pro- 
duct of an old civilisation which has developed without interruption and 
there is no doubt that he is destined to colonise all Indo-China. 

II91 — Foods of Tonkin. — Chevast, C., in Con^^ris d’A^riciiUitre coloniale, GoHverMmcnl 
General de I* Indochine, Hanoi Series, No. 2 , 17 pp. Haqoi- Haiphong, 1918. 

In thes"^ rotes which form a complement of the “ Catalogue des Produik 
dt i'lndochine, Vol 1 , Prodttit alimentaires the author (Inspector of the 
Agricultural Services, Keeper of the Agricultural and Commercial 
Museum) reports the foods peculiar to Tonkin which are suitable for 
consumption in France. 

I, — Vegetable foods — Rice. — Tonkin can export an average of 
200 000 metric tons of rice and paddy. Of this quantity the Tonkin rici- 
fields at Haiphong can supply 9 to 15000 tons of polished (tabK) rict. 
The annual production could r<.ach 30 tc 35 000 metric tons. 

Maize. — In 1913, Tonkin expc^t^.d 53000 metric tons, in 1915 cnly 
23 454 tons, and in 1916 55^0 tons. The decrt ascd expeu 'aticn is due tothv 
rapidly increasing local consumption. 

Kidney beans. — Their cultivation will be iiiteu.sif.ed in Tonkin. 

“ Mungo peas - - The small French bean lias proved snitabl.; as a 
lood in Europe cooked as other brans and prepared as “ purcc ” sc as t'' 
remove its outer coat ; it has a vegetable taste peculiar to itse-lf. ToDkin 
could supply nearly 500 metric tons of these beans aiunuiUy, the other cotu]- 
tries of Indo-China about 700 tons tcgether at an average price ot b to ; 
piastres per 100 kg, (2201b.). 

Various doUchos. — Little liked in Europe because of their uiipkasart 
vegetable taste, but perhaps suitable for livestock. In Tonkin alone an 
annual production of 1000 metric tons at 1 4.50 to $5 per 100 kg. may be 
relied on. 

Soya. — The annual yield m TonViiiis approximately i 000 metne tons 
selling at $ 8 to I 9 the 100 kg. 

Cereals. — In the Yunnan district where the climate is temperate, the 
author has as yet been unable to determine the amounts available or 
value. 

Manioc (sfes). — There are two species in Tonkin, sweet n anioc and 
bitter manioc, both largely^ cultivated. In normal times the dried slice? 
are sent to France. About 100 metric tons of slices are available aniuialh at 
an average price of 4 piastres per 100 kg. 

Manioc paste (“ Ho-Tieu ”). A product made in Annam ; 14 piasin^ 
per 100 kg. • 

Bean vermicelli Song-Thin ”). — In Annam 176 000 lb. per year arc 
made. This product is distributed by Chinese buyers at Singapore, Hong- 
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gong, Bang-Kok. It is an excellent dietetic food which (|f)uld be used 
especially in hospitals. 

Flours. — Tonkin has no large flour factory. The by-products of de- 
cortication (factory flours) are only usable as mash for animals. In Cochin- 
China the average amount of the exportation of these flours from rice fac- 
tories is 128 000 metric tons. 

Arrowroot starch. — In Tonkin this is prepared from two plants — Ma~ 
rania urundimcea f" Koaug-Tinh ”) and Costus speciosus. Both these plants 
•are being grown to an ever-increasing extent in the Delta and in certain 
provinces of TonldrA The starch yield of the roots is 24 %, Arrowroot 
staich is very suitable as a food for infants and convalescents. The price 
is about $ 0.30 per kg. of starch. 

Sweet potato starch. — The “ Klioai-kang " sweet potato with its 5 or 
6 local varieties is much grown in Tonkin. The starch yield of the tubers 
is 15 %, the selling price ?o.3o per kg, of starch. 

Swest potato slices. — A local industry. These slices appear to yield 
34 to 40 % of their weight in alcohol. 

Yarn (Dioscorea) starch. — Five or six sp :cies c f yam are grown in Ton- 
kin. The starch is very nutritious. There are no fixed prices. 

Taros iColocasia] . — There are several species in Tonkin. The average 
price of the roots is $0.40 a load of about 55 lb. 

Annavi and Tonkin spathe. — The Annam species Khoai-Xua ” is 
represented by Amorpho phallus campamdatiis. Tonkin spathe (" Khoai- 
Na"), Amorphophalliis Rivieri, is much used as a food for pigs. 

The plant (“ Nua ”) is not cultivated in Tonkin, but in Cen- 
tral Annam occurs frequently enough to be taken into consideration. It 
\ields as much as 3c to 33 %of food starcli. 

Bidb doltchs. — The tubers o.st from §0.80 to $i a load. 

Kondzou. — The tubus are made into starch. 

Sa^o. — In the high districts of Tonkin the mountaineers obtain the 
)ithof Certain palms sneli as '* Ciy-Dao ” {Phoenix farinijera) and “ Cay 
^oc " iCaryoic). TIic manufacture is limited to rhe very small demand, 
^he product should be sought in south Indo-China where Mdroxylam, 
vhicli produce good sago, is fairly common. 

Ve^eUihUs: Bamboo shoots Man^-Tre-Kkd”), $0.32, ^0.30 and $0.25 
I pound of 60C gm. aocording to the three qualities. 

Dried mashrooms : " M 6 c-nhi ” and Ndm-huone 

Coffee, — >Small production. 

Tea. — Th ‘ European colonies of Tonkin and Annam can supply an 
iverage of 500 metric tons of prepared tea. 

-- - Tonkin is .still dependent on Annam. 

Dried spites. — $0.50 to 5 o. 6 o the kg. 

Camllia oil. — Tonkin and North Annam can produce about 
.0000 kg, annually. The seeds sell at $5 to $6 the too kg., the oil at 
I24 the loo kg. 

Peanut oil. — Tonkin produces few peanuts ; south Indo-Chiua pro- 

[Hill 
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duces far mo|e. The average exports from Indo-China from 1910 to 
inclusive were 368 000 kg. of seed and 104 000 kg. of oil. 

SGsamc oil. — Sesame is well cultivated in Tonkin but yields little oil 
there (about 3000 kg. were exported to China in 1914). In the rest oi 
Indo-China the production is much greater. In Tonkin the seeds sell at 
$13 per TOO kg. and th^oil at $20 to $22 to 100 kg. 

Coco^oil. — Coconut is rarely cultivated in Tonkin. 

II. — Animal PRODUcra ^ Cattle. — Tonkin receives 20 000 h -ad of 
cattle annually from North- Annam and from 4000 to 5000 head from the* 
Chinese province of Quang-si. A fairl> large cold sttre has recently beea 
erected at Ben-Thuy, near Vinh (Annam) for dealing with frozen moat 
supplied from the livestock or North Annam and the ncighhouiing 
provinces of Laos. 

Figs. — As a result of floods the stock of pigs in Tonkin has decreased 
markedly ; this accounts for the appreciable rise from $0.32 .0 §0.45 
of pork on the Hanoi market. Nevertheless the breeding of young pigs foi 
market is activel} cairiedon in themouirtarns and, if the floods do not inter- 
fere again, it will not be long before the country is stocked normal^. It 
is estimated that there are over a million pigs in Tonkin which is better 
stocked in this respect than any other country of Inao -China. The an- 
nual consumption of th e town of Han -imay be placed at 32 000 bead. Esti- 
mating the total consumption of Tonkin to b^ 400 000 head, it should be 
possible to export a considerable amount of pork to Trance. 

Fig‘s jot; lard. — The maximum quantity Tonkin can prodiict is 
15 400 lb. ol lard per month. 

III. — Sesi products. — Dried ana salt fish. — In 191 4, i 337 600 lb. 
of such fish was exported troni Tonkin to China. In a good year tb; 
sea catch of Tonkin gives a figure to which must be added from 100 n 
120 metric tons of various products Iholothuria, sharks' fins, etc.). 

Dried shrimps. — A very substantial food ; 26 400 lb. arc exirorted to 
China annually. 

Fish and shrimp pastes. — These pastes could not replace the vuy 
expensive cod's roe, obtained from Norway, but could at least b? 
with it. As much as 308 000 lb. (the export to China in 1910) may k 
produced annually. 

Prepared holothuria. — Indo-Chiua produces fairly large quautitei 
each year Tonkin exports about 50 metric tons to China. They s.lU* 
$ 15 to $ 20 the picul of 60 kg. (132 lb.). 

Nuoc-mam. — A fish food made in three qualities’ selling at S 2.5- 
and ( 1.50 per petroleum tin (about 39 lb.) 

*192 ~ Contribution to the Study of the Culicidhe of French Guiana. — Leger, 

tute of Hygiene of Cayenne), in the Bulletin de la SocUU de Pa(hQloj>ic Exoiigitt , \ol.S, 

No, 5, PP- 397-400. Paris, 1918. 

Diseases transmitted by Culicidae are of the greatest pathologi'^ 
importance in French Guiana and have often proved serious obsti'cl«^ 
colonisation; malaria, filariosis and yellow fever hindered the ecouoffl^^ 
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development of the country in the i^h centur). The species of Ano- 
phelidae and CuUcidas and their distribution throughout the colony are 
given. Only two species of Anophelidae au known — Anopheles (CelUa) 
sYgyrotaysis Desv. and A. (C). alhimanus Wied, [cubensis Agr., albipes 
Theob.) ; the second species is the more common. 

The Cidicidae identified by the author at the Institute of Hygiene of 
Cayenne arc : — Culex fatigans, C. digitatus, C. mathisi, C. flavipes, Culi- 
cdsa taeniorhynchus, Taeniorhynchus fasciolaiiis, Mansonia amazonensis, Me- 
Imoconion atrdium, Stegomyia fasciata, and S. luciensis, a variety of the 
preceding one. 

1193- TheTatu {Tatusia novemcincta)^ Host of Sehizotrypanum craxi 

the Agent of “ Minas Meningitis”, in Brazil. — Chacaras e Qumtaes, voi, xvii, 

Xo. 6, p. 450. Sio Paulo, June, ujiS, 

In 1912, at lyassance, Minas, Dr. CaRlosChagas, director of ^le Isti- 
tuto Osvaldo Cruz " at Maiiguinhos, Minas-Geraes, Brazil, discovered that 
this armadillo or tatu {Tatusia novemcincia) is the primary host of the 
protozoan known as Chagas’ protozoan {Sehizotrypanum cruzi) which, 
when inoculated into man by Triatoma [Lamus] megisUiS, a sucking insect 
of the Rectuviidae tamily, causes the very serious disease known in Brazil as 
" Minas meningitis " and “babeiro". The acute form ot this dis3ase 
causes nervous trouble or meningitis (this especially in children), and its 
chronic torm causes changes in the thyroid gland and cretinism. 

The protozoan causes uo disease in the tatu. When the inset, also 
known as "barbeiro", sucks the blood of ar infected tatu Sehizotrypanum 
cruzi develops in its intestinal tube, end passes tlircugh to the salivar}’ 
glands. When the ins.^ct bites man it inoculates him with the parasite. 

" Minas meningitis ” occurs only where tatus live. The carrier inset t 
Triatoma megistus, has been found both in human dwellings (especially 
Imts) and the holes of tatus. If tin s animals were destroyed the contagious 
illness would disappear. Furthermore, an enemy of poultry yards W'ould 
also be suppressed. 

1194- 1 . Vitamines and Symbionts {i).,— IL The Action of Symbionts on the Consth 

luentSofFatS.— BlEBRY.H.aiidPORTnER, P., in Compies rendus des SMnees de 

Vol.CLXVI. I,Xo. 23, pp. 963-966. Puris, June 10, 191S; II, K0.25, 

pp. 1055-1057. Paris, June 2.^, 191^. 

1. — After referring to the indispensability of 5itamines in feeding, 
the authors give the results of the res< arches they carried out to ascertain* 
if there is any relatior bttw'ccn\itnmines and symbionts (bacteria isolated 
horn the tissues of normal animals). 

A first scries of rcseartdics showed that symbionts introdneed into the 
vertc-brote organism were perfectly tolerated, and caused no disorder or 
suppuration, and semed to disappear rapidly from the circulatoiy^ system, 
tissues or serous membranes. 

.As these roicrorgaiiisnij were shown to be harmless, their possible in- 
hrvention in the phenomena of metabolism remained to be proved. 

(0 St‘o R., Octolx'r 1017,^0. 920. (Fti.) 
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Young, but nearly full-grown, white Tats were used as txpeij mental 
subjects, then adult "rati, and finally pigeons. The rations given tk 
subjects were such as would cause disorders of sub-nutrition after a 
certain length of time (seeds decorticated or sterilised at high temperatures 
for the pigeons ; bacon or bacon fat sterilised at high temperatures, 
coagulated white of egg, salts and water for the rats). Controls received a 
ration composed of the same foods, but such as would not cause meta- 
bolic disorders (seeds with the seed-coats, unsterilised bacon or fat). 

Rksui^ts. — i) The experiments all confirm the chief residts obtained 
by Eyxjian, Geyns, Fxjnk, etc. : — loss of appetite, emaciation, locomo- 
tor troubles, paralytic phenomera, etc. A prolongation of the experi- 
ment led to death preceded by a very intense adynamic state and trophic 
disturbances in the rats. 

When the animal suffering from nutritive deficiency (carenced) was 
given a normal diet it continued to lose weight for a lew days, but, luidtr 
the influence of the vitamines in the food, the morbid symptoms gradually 
ga\e way and it recovered. 

2) A carenced animal, already intensely affected with the patho- 
logical phenomena already described, is taken and injected under the 
skin or in the peritoneum with a culture of living symbionts. After 24 
to 48 hours, an extremely striking change takes place. The loeouuT.uy 
troubles vanish very rapidly ; the animal soon recovers its agdity and 
has a remarkable appetite, especially for fats; the loss of weight c( h- 
being replaced by a clear gain of w'eight. 

These phenomena are still more striking wtli pigeons, winch pass mu 
few hours from a complete adynamic state to an almost normal appear. lUCti 
in both walking and flying. 

Repeated injections (always of i cc.) of the living cultures produce tne 

same good results each time. 

Thus the introduction into the organism of symbionts ot ap|)r<'pnatc 
origin and in suitable form, eliminates the nutritive deficieiieies due to a diet 
lacking \itamines. The initial hypouhesis was thus clearly vcrdiui bv 
repeated experiments extending over several months. 

The onlv objection that can be raised appears to be that the miciv- 
organisms injected act, as far as they are living, by the vitamines the vcor- 
*ain and that any harmless bacterium could produce the same good cikas 
It certainly seems that certain microorganisms (yeasts) contain vta^ 
mines but it should be noted that intestinal bacteria apparently dn not 
contain vitamines since in nutritive-deficiency experiments disorders appeal 
in spite of the abundance and variety of the intestinal flora. li 
remarkable that symbionts, no-mal inhabitants of the organism; can pia\ 

the part of vitamines. ■ 

l\ Tilt* authors wish to show that symbionts can reproduce teJa 
normal phenomena of animal metabolism, especially as regards the cons 

tuents of the fats. . 

Glycerine, which appears to be a source of sugar for the organ , 
hanged into dioxyacetoiic (triose [CJ sugar which easily changes 
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bexose). On the other hand it caa be probably shown experimentally 
that salts of a-glycerophosphoric acid can be changed into salts of dioxy- 
acetoiie phosphoric acid in the same way. 

Symbiotes can also carry out, in vitro, the p -oxidation that applies 
to fats of low molecular weight. On inoculating a sterile, neutral broth 
containing i % of p-oxybutyric acid, proteins and nitrates with these 
bacteria, the presence of acetone and acetic aldehyde may be detected after 
3 weeks. Starting from butyric acid and using a similar medium to that 
described, the authors found acetone present in the culture solution ; the 
other substances were not sought for. The presence of acetone shows 
tbe production, at a given moment, of the corresponding p-cetonic acid 
and that of acetic aldehyde show^s that the fat molecule has been greatly 
broken down. 

This is the first example, so it appears, of the carrying-out of the phy- 
qological process in question by means ol microorganisms. 

195 - Studies on Nitrogen Poisonil^. — Maignon, P., in Coinpies rendus dts Sianus de 

I'Acadf-Mudes Sciences, Vo!. CnXVI,No. 22, pp. No. 24, pp. 1008-1011J 

VoJ. CEX\''II, No. 2, pp. 91-94. Paris, June 3 and 17, July 8, 1918. 

I. — Investigations into the toxicity of egg .vpBUiiiN ; influence 

3 F THE SEASONS ON THE SENSIBILITY TO NITROGEN POISONING. — 
vUgendiE showed in 1816 that nitrogenous foods are indispensable to 
ininial life; he also conclndcd they arc insufficient in themselves as dogs 
cd on pure gelatine died from emaeiation. 

The author continued Magendie’s experiments and fed white rats on 
rue albuminoid matter (egg albumin, fibrin, casein) of the highest possible 
)iirity. Commercial finely jicwdeied egg albumin was made up into pills 
veiglung I gram by the use of a weak solution of gelatine. To avoid de- 
iiineralisation of the experimental s\ibjects small cjuantities of mineral salts 
mdbicarlipnate of soda were added to the pills so as to keep the mine slightly 
dkaline and to prevent acidosis. The experiments led to the following 
:oiK:Iiisions : — 

1) Egg albumin is incapable of support ing life and maintaining 
veight in the white rat ; 

2) Wffiite r:its fed on egg albumin die rapidly of acute poisoning of 
:he central nervous sj'steiu in May and October, but succumb slowly from 
emaciation in August and January. 

Tlicse facts make it possible to understand the seasonal character of the 
manifestations of certain nutrition diseases connected with nitrogen poise li- 
ng ; such as u'zema, rheumatic troubles, etc. 

3) Acute albumin poisoning causes coma. 

II. — A COMPAR.WIVE STUDY OF THE TOXICITY AND THE NUTRITIVE 
WER OF FOOD PROTEINS EilPLOYED IN THE PURE STATE. ~ The illVCSti- 
rttions, similar to the preceding ones and also made on white rats, dealt 
vith fibrin, casein and meat powder, this last substance being prc\iously 
xtracted with boiling water, alcohol, and ether. In spite of this treat- 
ment the powder still contained an appreciable quantity of fat in the form 

[119MI95] 
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of adipo-protein compounds. These proteins were given at discretion in 
I gm. pills to which had been added, as in the previous case, mineral salts 
and bicarbonate of soda to avoid de-mineralisation and acidosis. 

The experiments showed that none of the proteins tested are capable 
alone of supporting life and maintaining weight in the white rat, even for 
short periods. The influence of seasons, so marked for egg albumin, is on. 
tirely lacking for the other proteins. The toxicity can only be estimated 
by the length of time the animal survives. From this point of view tbe 
proteins under consideration can be classed in the following order for the 
white rat ; — egg albumin, fibrin, casein, the latter being by far the least 
toxic. Meat powder may be placed on a level with fibrin. 

With fibrin, casein and meat powder death, in every season, is the result 
of exhaustion of the reserves, not of chronic poisoning. The animals die 
from atrophy after heavy losses in weight. The lesions caused b}' food 
poisoning are insufficient to account for death. Rats fed with casein 01 
fibrin have, after some time, a very fatty liver, which may be recognised 
by its yellowish colour and thick, rounded edges. The microscope shows 
the presence of excessive internal fat. In the case of casein the excess 
is double that caused by fibrin. It is not present with egg albumin and meat 
powder. The length of time the animal survives and the facility with which 
the albumins ingested change to fat are closely related. Bverything point; 
to the fact that the fat formed prolongs the period the animal survive; 
by decreasing the rapidity wath which the reserves are exhausted, the death 
occurring oidy when the reserves of fat have pracfically disappeared, a; 
if this substance were indispensable to the utilisation of the proteirs ingested. 
As the influence of the seasons does not exist with casein and fibrin, it sttin; 
as if the presence of fat makes the organism less sensitive to nitrogeiioi:? 
poisons in spring and autumn. 

III. — iNPr.UENCE OF THE SpECIES OF AnIMAE ON THE TOXlCIIt 
, AND Utilisation of Food Protems. — After having studied’ the poi- 
sonousness and nutritive value of' food proteins, using the cat and dog as 
subjects, the author compares the results obtained with the two species, 
using egg albumin, casein and meat powder. 

1) With albumin, a fixed weight is never maintained in either 
cat or dog. 

2) With *:asein, the two species behave quite differently ; with 
the rat, a fixed weight is maintained with difficulty and death results fron 
exhaustion rather than poisoni ng ; with the dog, on the contrary, the weight 
is easily maintained, but it soon clearly feels the toxic action, being 

to transforrn casein into fat so easily as does the rat. 

3) With meat powder, a fixed weight, impossible to maintain with 
the rat, is easily attained with the dog. 

The author interprets these facts as follows : — The dog, aatiuaiJy 
a carnivorous species, adapts itself better to a purely protein diet than the 
white rat, a carnivorous and often vegetarian species. On the other hano' 
the nutritive value of a food is not of necessity connected with its 
ousness (as in the case of casein and the dog) ; the toxicity of a protein 



rural hygiene 


varies from one species to another and seems to be in relation to the eapacity 
they have of changing protein into fat. When this transformation capacity 
is reduced in a species, that species is much more sensitive to the toxic 
action, which affords a new proof of the important part played by fats in 
the utilisation of proteins. 

1196 - The Comparative Influence of Carbohydrates and Fats on the Utilisation of Food 

Proteins, Maisnon, F., m Comptes Rendui de I'Acadimie des Sciences, Vol.CLXVII 

No. 4 » PP- 172-175 -f- 2 Tables. Paris, 1918. ’ 

As egg albumin alone can neither maintain a nutritive equilibrium 
nor a fixed weight, the author, using white rats as subjects, investigated 
theinfluence of added starch or fat on the properties of the albumin in ques- 
tion. He varied the relative proportions of the constituents of the two 
foods, albumin-starch and albumin-fat, and each day estimated the food 
ingested and every two days weighed the subjects in a fasting state. The 
observations obtained led to the conclusion that the addition of fat or starch 
compensates for the deficiencies of the egg albumin, but with unequal ef- 
ficacity ; the albumen is better utilised with the fat than with the starch, 
the mixture of i of albumin + r of fat giving better results than l of al- 
bumin to I of starch. When the rats were fed with the three nutritive 
elements, albumin, fat and starch, the mixture containing as much fat 
as albumin again gave the best results. The minimum of albumin required 
is 3 times less with fat than with starch. 

The author observes that, in meat, the fat is present in a slightly lower 
proportion than albumin. 

It may, therefore, be concluded that fats play an important part 
in the utilisation of proteins, and cannot be replaced by carbohydrates. 

1197 - On the Minimum of Sugar in the Diet and Hitherto Unconsidered Sources of 

Carbohydrates. — Bierry, H. and FOrtier, P.,in Comptes rendus de ia Sodete de Bio- 

Vol. LXXXr, No. ii, pp. 574-576. Paris, 1918. 

The importance of certain amino-acids in the diet (i) and the question 
of vitamines have complicated the general problem of nutritive exchanges. 
The derangement of metabolism caused by shortage of carbohydrates 
during total fasting or abstention from carbohydrates has given rise to 
doubts as to the possibility of complete iso -dynamic substitution of carbo- 
hydrates by fat. The author's recent investigations appear to throw new 
light on the subject. 

Rats subjected to a diet of coagulated white of egg, bacon or pu'^e 
aeon fat, water and salts, maintain a fixed weight and show no appreci- 
able illness, but acidosis sets in as soon as the ratio of fat to albumin exceeds 
^ certain proportion. 

The author explains this fact as follows : - at first sight it appears op- 
posedtn the classical results of abstention from carbohydrates, but a care- 
u study shows that coagulated white of egg contains carbohydrates or 
su stances which form these compounds (free sugar, glucosamine, etc. in 


(i) On tills subject sue R. April and June, 1918, Nos. 442 and 65S. (£i.} 
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quantities of 8 to lo gm. of these substances per i ooo gm. of fresh white 
of On the other hand, the fat itself is a source of sugar ; the glycerine 

may be changed into dioxyacetone or triose sugar, and this last into a 
hexose by polymerisation (Berteand). 

A diet composed of proteins and fat does, therefore, contain a cer* 
tain quantity of carlx) hydrates of difierent origin so that there exists a 
sugar minimum just as there exists a nitrogen minimum. This minimuni 
varies with the nature of the proteins, fat and sugars of the diet. A certain 
equilibrium between these factors is necessary to avoid metabolic dis- 
turbances. 

1198 ♦“ The Food Value of the Banana.— Prescot, S. C, (Professor of Iqdustnal lEao- 
biology, iliissachusetts Institute of Teclinology), in The Scientific Monthly, Vol. VI, No, 1 
January, 1918, reprinted in The Journal of the Board of Agriculture of British Gukia, 
Vol. XI, No. 2, pp. 52-63 -f 3 Tables. Demerara, April, 1918. 

The banana is the principle source of carbohydrates in the diet of many 
tropical races, taking the plact of the cereals and tubers of the diets of tem- 
perate zones. Numerous detailed investigations have shown the banans 
to give a larger unit yield in food material than wheat or any other crop. 
For this reason it must not be considered as a luxury but as one of the 
most important human foods, and should receive more consideration from 
physiologists and agriculturists than has hitherto been the case. 

Many analy ses have been madeof the chemical compcsitic not the edibh 
portion ot the fruit. The author gives the averages obtained by Atwates 
and Bryant (U. S. Department of Agriculture, Bull. No. 28, p. 71, 1906; 
which form a sort of general aveiagc of the composition of the difterent va- 
rieties (the banana usually eaten in the United States is the fruit of Mm 
sapientum) : — Water, 75.3 % ; protein, 1.3 % ; fat, 0.6 % ; carbohydrate 
22 % ; ash, 0.8 % ; calories per lb., 4601 

An analy'sis of the ash made by the author gave the following rcsvilts: 
— Silica, 2.iq%; ferrous oxide, 0.18; lime, 1.82 ; magnesia, 6.45, sodium, 
15.11 ; potash, 3.55 ; chlorine, 7.23 ; sulphur trioxide, 3.26 ; phosphoric add, 
7.68. The ash is, thcrclore, composed chiedj of phosphates, sulphates and 
chlorides of per tassium, sodium, magnesia, and lime,i.e. salts which resp(*iiG 
the best to the demands of the body . The banana contains all the substarccs 
necessary to maintenance, but its low protein and fat content as coinpsred 
with the carbohydrate content do not make it possible for the banana akni 
to form a well-balanced ration . To remedy this defect it is sufficient tt add 
milk or a small amount of meat to the ration. 

} t The banana compaies favourably with the best animal or vegetable 
foods ; this is shown by a comparative table including widely-diflereiii 
The analyiical data given by Aiwatef and Bryani {ibid,, p. 68) butliC 
potato are : — water, 78.3 % ; protein 2.2 % ; fat, o.i %; carbohydridis, 
18 % ; ash, I % : calories per lb., 385. These may be ccimpartfl witlitlit 
values given above loi the banana, from which it is seen that the baiiuuj 
exceeds the potato by about 20 % in food value and calories. 

It is commonly believed that the banana is indigestible if not: ccofod, 
this is only tiue if the fruit is insufficiently rqx^ and completely fall auiom 



AORICUIJURAI, I'DTJCATION 


1281 


)r the completely ripe banana, as has been shown by many worV'ers. The 
allowing ^gmes which give the duration ol complete digestion of various 
jods show that a ripe banana is digested more lapid^* than the most com- 
ioji foods 

Ripe bananas, i hour 45 minutes ; vegetable marrow, ihr. ,^5 min, ; 
nions 2 hr. 5 min. ; beans, apples, 2 hr. 30 min. ; green peas, 2 hr. 35 min. ; 
ranges, 2 hr. 45 min. ; oatmeal, 3 li*. 5 min. ; roast mutton, 3 hr. 15 min. ; 
K)ilcd eggs, boiled potato, codtish, 3 hr. 30 min. ; plums, 3 hr. 40 min. ; 

4 hr. ; boiled beef, 4 hr. 15 min, ; cabbage* 4 h. 30 min. ; roast ix)rk, 

, i)r. 20 min. 

Thefrapid digestion of the banana is caused by the fact that during 
aastication the carbohydrates are largely transformed to assinulable sugar 
[1 the mouth, and further tiausformation in the stomach requires cempara- 
ively little time. The banana is, therefore, not only richer in nutrients 
)er unit of weight than many common foods, but is also moie digestible. 

For these reasons this fruit should be more largely consumed, especially 
mder pieseut conditions, when it might help to overcome the shoitage of 
:e,tals and oth.?r carbohydrate frxjds. This is all th ? more easy as its pre- 
luction is abundant throughout the year, that it may be shipped long 
listances, may be eaten law or cooked, as a fruit or a vegetable, and is ftne 
the few foods the price of which has remained normal during the last 
^ars. 

99 -Foundation of a High School of Agriculture and Forestry in Indo-China; Pros- 
pectus of SuhjectSvTaUght. — journal Oginc} (k rindvthine Frar.fahe, Year XXX, 
No. 2() bis, Jjp. 689-694. Saiguii, April m, lyiS. 

The Governor General of Indo -China lias issued a decree for the cstab- 
iliment in the colony of a High School of Agriculture and Forestry in 
der to train fanners and foresters capable of rationally managing the 
;ricultural and forest lands of the country. A diphuiia will be awarded 
id Will entitle the holders to enter the agricultural and forestry services 
the colony. , The different articles of the decree deal with the organis- 
:ion of the scliool. 

Entrance is by competition. The students must be not less than 16 
iars old and not more than 32 and must be able to show they are French 
ibjects, under French protection, or Asiatic Frencli citizens. They 
ust also have one cd the following quali Ideations : — " diplome d'etudes 
'mpleiitentaircs ”, ” brevet eleniuitaire ” or ” brevet superieur de 
Wgnement priniaire ‘•baccalaureat de reiiseignement secondaire 
lie students receive a monthly maintenance grant, 

The period of study extends over three years. The curriculum includes: 
general instruction (ist vear) ; 2) tec) mi cal and professional instruc- 
(2nd year) ; 2) special ^ibjccts (3rd year). The Ist 3'car courses are 
tended by both agricultural and fore stry students; they deal with ph5’’sics, 
eniistry, botany, zoology, geology, agriculture, applied natural history, 
atheniatics, mechanics, topog^apll^^ lx)ok-kccping, horticulture ^nd 
■rdening. • 
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The 2nd. year courses are divided into two distinct parts : — i) theo. 
retical part together with six months' practical work {economic botauv 
agricultural zoo]ogy, animal breeding, agricultural meteorology, agrology 
rural economics, etlinography, and hygiene); 2) an essentially practical part 
lasting three months (cultivation of industrial plants, agrology, rural tn- 
gineering, book-keeping and sericulture). 

The 3rd. year is devoted to the study of special subjects. The students 
attend the courses and practical classes in a special school in Cochi n-t^hina, 
This school includes : i) a nniseuni ; 2) a demonstration farm with a model 
dairy ; 3) a model silkworm nursery ; 4) a bee hive ; 5) experimental and 
demonstration plots (rice, maize, coffee, tea, sugar cane, cotton. grubber, 
coconut); 6) laboratories (botany, chemistry, entomology, wood-ttstitigj; 
7) a meteorological station ; 8) a tree nursery. At the end of the year 
of study the students are examined in agricultural and forestry subjects. 
Each qualified student then works for a year either at an Agricultural Sta- 
tion (for agriculture) or at the Fuyen-Quaiig nursery, a sub-teinperate 
forest (for forestry). 

A detailed prospectus is appended to the decree. 


CROPS AND CUItTiVATiON. 

1200 - Partial Correlation Applied to Dakota Data on Weather and Wheat Yield.- 

X., in .\Iouthly \Vt(ithir Rfvint', V(>I, XI^VI, Xo, 

February, igiS. 

In previous papers the suthor showed for Dakota : — 

i) The existence of a posUiv& correlation between the total rainhili tc: 
May and June and the yiebl of spring wheat, the relative correlatioE 
coefficient (i) being equal to + 0.63 + 0.05 in North Dakota arc 
+ 0-59 + o.oG ill South Dakota ; 

the existeii'^c of a higher uc!j[ufiV(^ correlation b.>tweeu the totai 
temperature for June and the yield of spring wheat; r ^ — 0.67 +0.0}) foi 
North Dakota and - 0.73 + 0.07 for South Dakota. 

In addition to these two correlations the author calculated that be- 
tween rainfall and temperature and always obtained negative values fore 
In other words, to a uvt May and June corresixmds usually a cool June. 

These preliminary data give risi^ to two interesting qiie sti )ns : 
a) How much of the appare nt relation between rainfall andyddiS 
really due to the influence of rain and how much to the simultan^cus ac- 
tion of temperature ? , 

1 ) How much of the apparent relation b -t wee n temperature andpeic 
is really due to the temperature and how muefl is due to the simultaaeorj 
action of rainfall ? , 

The two questions may be solved by the use of partial correlation 

ii) S.-c- /?., l\'bniaiy;Tr,i8.N(). 148. note at fool uf p, 175. (Kd.), 

tll»» lt«»] 
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fci&nis by calculating the correlation between two variable factors gfter 
the elimination of one or more other factors. In the present case, where 
there are three variables — rain, temperature, and yield — the partial cor- 
relation coefficient is represented by the formula 

¥ y 

f ^ ^ S 

If ' ' 

Here the variables are represented by a, p, y The terms and 

rpY represent the total correlation between each pair of variables (e. g., 
between rain and yield, temperature and yield, etc.), and r y represents 
the partial correlation between the factors a and p after the factor y has 
been eliminated. 

If, using this formula, the factors rain, temperature and yield are repre- 
sented b) the letters p, t, and y, the equations are : — 

^fy ^ by ~ ^pt 

if - ’’V) (i - " If (! '■») 

^ ^ ^ hi -_ ’'py ’’(y 

l(i r^p,) (i~ r\) 

If the letters are replaced by their values, calculated by correlation 
tables, and the three equations resolved, the values given in the folio wang 
table are ubtaiued: — 


^py by ^pt ^py,t ^.p ^pt.y 


North Ihikotri . . . -f- o.i»i — 0.45 — 0,38 0.53 — 0.30 — 0.I4 

South Dakota . , . : ~ 0.49 - — o.6i — O06 0.22 — *0.48 — 0.37 


It Will be seen that the total correlation coefficient rpy between rain- 
fall andyie/i which in North Dakota is equal to + 0.61 and in South Dakota 
to 0.49, is reduced to -f 0.53 and + 0.22 respectively when the factor tem- 
perature is eliminated. A considerable part of the apparent eftect of rain- 
fall on the grain yield of spring wheat is, therefore, due to the simultaneous 
action of temperature. Similarly the coefficients for the effect of temperature 
only are — 0.30 and — 0.48 instead of — 0.45 and — 0.62. 

The relation between the three factors undor consider ation is clearly 
seen. Moreover, the coefficients = +0-53 ^nd rty,p — - — 0.30 for 
North Dakota show the influence of rainfall to exceed that of temperature. 
This is the opposite to South Dakota where the coefficients + 0.22 and 
— 0.48 show the influence of t imperature to be predormnant. It is well 
Icnown that the rainfall in May and June and the temperature of June are 

[l»M] 
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not the only factors influencing yield. It is for this reason that the partial 
correlation coefficients considered, although high, are nevertheless far re- 
moved from imitv (+ i or — i). 

1200 - A Method Recommended in the A^entine for Avoiding Frost Damage to Cane 

Stools. — RosENPrxD, A. II., ui Su^ar, Vol. XX, No. 5, pp. 182-183. Chicago, 1918 

In the province of Tucumhn (Argentine) the early frosts which ate 
fre(]^uent at the end of autumn or the beginning of winter (June 21) 
make it necessary nearly every year for planters to cut frost-bitten cane 
prematurely. Such cane contains more impurities and less saccharose^ than 
that cut at the end of July or the beginning of August. The bad effect of 
premature cutting is yet more marked on tiie crop of t lie following year. The* 
stools cut in the middle or at the end of June begin to sprout very early 
spring and the young shoots arc attacked by frost and either killed or 
weakened in growth. 

To estimate the damage thus cause'd the author carried out an experi- 
ment in a sugar plantation (striped cane). The methods of planting, cul- 
tivation, etc., were kept as uniform as possible and tw^o harvests made, one 
on June 22, the other on August 2, 1912. Tlie following year the cane was 
cut on July 24. Comparative figures of the yield and composition of the 
c^e are given in the following table 

^ 

Cane harvested ou July 2^, 1913 


Yield in kg. Stalks Analysis of juice 


in 1912 

ptf row 

of 

; 100 ui 

per 

hectare 

Number 

per row 

of 

100 m 

.Average 
weight 
in kg. 

Brix 

i Sac- 

i charose 

Glucose 

purity 

Kg. 

of sugar 

per 

hectare 

June 22 

350 

23 100 

519 

0.76 " 

17.6 

15.8 

0.1 "0: 

89.6 

2 290 

August 2 . . . 

4S1 

; 31 746 

626 ; 

0.77 

18.8 

17,0 %: 

•O.I %■ 

90.5 

: 3420 


These results are absolutely convincing ; plants cut in August. 1912 
gave, in 1913, a yield jier hectare exceeding that obtained with caiic cut pre- 
maturely (June 22) by 8 500 kg. The injurious cfh et of fiosl is also clearly 
seen from the number of .stalks per ro\v of 100 m., plants cut in August 
1912, yielding 107 more, in 1913, than those cut in June and, in spite <'f 
the close growdli, these stalks weighed, rm an average, slightly more than 
those cut in June. The August stalks also contained 1.2 % more sac- 
charose and- 1130 kg. more sugar per hectare. 

It is quite clear that great advantage is to be derived from cutting the 
cane as late as possible, but, as has alA*ady been said, nearly every year the 
early frosts oblige the planters to harvest early. To rt medy the disadvan- 
tages arising herefrom it is advised to cover stubble with soil by passing 
the plough l>etweeu the lines. To test the benefit obtained from this method 
the author made an exporiraent in a |dantation of purple sugar-cane with 
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alternate plots of 4 covered and 4 uncovered rows. Below arc given the 
results obtained the following year. 


Cane harvested la 1913 


Yield in kg. : Stalks 


j per row i 
i of 
100 ni 


i Niiinber 
:<t>crrow 
hectare '■ 

' TOO m 


Average 
weight 
m kg. 


Bril 


Analysis of juice 


Sac- 

Glucose 

charcisp 


kg. 

of sugar 
purity per 
hectare 


■"“i' "''"ii' 


Uncovered stubble Ij 
Covered stubble. . ;; 


545 35 970 :| 0-79 18,8 17.0 % 0,1 90.5;: 3875 

599 ^39534'; 719 0.83 : 19.3 17.8'’;, 0.1%' 91.9 " 4525 


This method is, therefore, satisfactory. The earth-covered plots 
yielded 3 500 \ig. of cane per hectare and 650 kg. of sugar per hectare 
more than the uncovered plots. The method is reconmended wherever 
practicable as it is both easy and inexpensive. 


1202 - Relation of the Density of Cell Sap toWinter Hardiness in Small Grains. — 

Sec No, 1217 of this Revicdi, 

1203 - Investigations into Flocculating Power in Soil. - - 1. Mvsovi c . coagulating 

Action of some Soluble Salts on Clay in Sol], in K. Univt'r^itd di Pisa. isiUMto di Chiniica 
ct^rrtrt'a, Sludi c Rict'rche, Pt, 22 (1909-1014), p]v 247-293 + Bibliography of 30 Publi- 
cations, \&)dciia, 1917. TI.LEON’CiNi, C. and MtsoN’f, 0 ., Detertnination of the Floccu- 
lating Power of Soil Solution, Ibid., jrp. 406-420, 

I. An experimental study of the folloudngthteeplieiiomeua, which may 
be clostdy related : — A) flocculating power of soluble salts on clay in soil ; 
Bjiufluonceof this flocculation on the permeability of the soil ; C) absorption 
of par tot the flocculating electrolyses as a result of flocculation. The study 
was limited to the action of certain neutral salts 3vhich arc of the greatest 
interest from an agricultural point of view, either as essentia] constituents 
of fertilisers or because of their solution in waters which come into contact 
with the soil, such as chlorides, nitrates, sulphates of sodium, potassium, 
ammonium and calcium. Ordinary soil not too rich in clay and poor in 
organic matter was used. It was flist dried in the air, then sifted to re- 
move the fine particles. 

Conclusions. — A) Chlorides have a greater flocculating power than 
cqtial w’cights ot nitrates which, in their turn, arc superior to sulphates. 
Calcium salts have more flocculating powder than those of potassium and 
ammonium, and these more than sodium salts. 

There is no ratio b ^tween the w\M'ght of salts used and their flocculating 
action, There is, however, a close relation between the solution of a given 
salt, the ion concentration and the degree of dissociation of the solution. 
The flocculating power of each salt decreases with the increase in the ion 
concentration, dissociation decreasing at the same time; there is no simple 
ratio betw'een these phenomena. The flocculating action of the salts tested 
is due exclusively to the cations and the clayey matter acts as a negative 

[nil (t»3] 
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colloid. It is clear that, as the anions take no part in the flocculation 
the variotis catiovs act diversely. 

Concentration and dissociation being equal, salts with identical cation^ 
and different anions have the same flocculating power. If only the dissocia- 
tion is equal the flocculating power varies with the concentration and, if 
only the concentric t ion is equal it varies with the dissociation. It Loth 
the concentration and dissociation vary, the flocculating power increases 
when both of these increase ; it also increases when the concentration in- 
creases at the same time the dissociation decreases. Ther^ is, however, 

^ no simple ratio between the first and second ratios. 

The flocculating power of salts with identical anions a.nd different cations 
depends neither on dissociation nor concentration. The diflerence in the 
flocculating power of the chloride, nitrate and sulphate olthr same metal 
does not depend on the anion, but solely on the cation, dissociation, 
and concentration. The valency of the cation h3S a relative influence on the 
flocculating power, but not the atomic weight of the different elemcriib. 
The relative unitary flocculating power of each cation decreases as the 
concentration increases (hut not in a simple ratio). 

Taking the flocculating power of sodium (Nal as equal to i,the relative 
unitary flocculating power of the other elements may he fixed approximat:*- 
^ as follows:— Potassium (K), 2.4; Ammonium (NH*), 2.4; Calcium 
(Ca), 5,7. 

B) The modifications in the permeability of the soil caused by sdint 
solutions have no direct relation to the flocculating power of these solutiiuis 
on clay, even in the case of very thick layers of soil and relatively conct-ii 
trated solutions. 

C) During the flocculation the clay particles fixa+ion of thr activt 
.elemeats.occurs, but it is not yet known if this fixation is due to tlic floccu- 
lation itself, i. e.. to simple adsorption, or to an exchange or the element' 
mentioned with other elements of matters acted on by the salts. 

II. — When studying the proper cies of soils it would be advantageous, 
in addition to the chemical analyses and physico-chemical iiivestigdionj 
into the acjueous solution, to determine easily and rapidly the flocculdihi 
power of this solution. Taking as a basis the flocculation of kaolin by tins 
solution the authors evolved tlje following rapid method:— 

In an AppiANllevigator are placed 0.5 gm. of very fine kaolin, 200cc.('i 
the solution to be tested added and the whole shakefi for 30 minutes aun 
left to stand for 6 hours.- The thick liquid is- then poured into a flask an. 
the amount of kaolin in suspension determined by the diflerence betvian 
the residue left bj 100 cc. of the thigk liquid evaporated to dryness at 105 v 
in a platinum dish and the residue left, under the same conditions, by loocc. 
of the solution examined. The smaller the amount of kaolin in susixnwot 
the greater should be the flocculating power of the solution examined, 
that, all else being equal, it maybe considered as inversely propoitiona 
the amount of kaolin in suspensjon and, in comparison with distilled 
be expressed by the formula Pf = where Pf represents the flocciilatii? 
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poW£i deternuiicd, A the weight of kaolin left in suspension in the 
distilled water, and S the weight of kaolin left in su.spcnsion in the soluticn 

examined. 

1204 - The Action of Keutral Salts pn Humus and other Experiments on Soil Acidity. 

— Gillespie, L- J. and Wise, L. E. (Laburatories of thy Ofiloy of Srhl I'ertility, Bureau 
' ■ of Plant Industry, U. S. Department of Agriculture}, in the Journa: of the American 

Chemical Society, Vol. XL, No. 5, pp. 7(j6-8i3 -f- 1 Fig. Easton, Pa., May, i9>8. 

The investigations described deal viith the action of neulTal salts on 
humus and the behaviour of litmus paper towards diherent acid solutions, 
and were made to determine the nature of soil acidity. The additional 
chlorides of sodium, potassium or barium in solution greatly increases the 
hydrogen-ion concentration determined electrically. As, however, this 
increase in acidity is also observed, though to a lesser extent, when potas- 
sium chloride acts on true solutions, saUne or acid, containing no humus or 
other nndissolved substances, great care must be taken in drawirg con- 
clusions as to the process of the phenomenon where humus is concerned. 
With equal concentrations barium chloride has the greatest effect on the 
electrometric potential of humus preparatiors although it has rot been 
definitely proved that “barium acts more stioi'gly than potassium on humus. 

Great care must also be taken when detcrniinirg the acidity of soils 
wtih litmus paper because, even in greatly diluted solulions of hydro- 
chloric acid, the result is largely influenced by the neutralising action of 
the solution analysed. 

It is improbable that soils can act on litmus paper by their adsorplive 
power alone. The difference observed between moist soil and its aqueous 
extract is probably attributable to the slight solubility of the oiganic sub- 
stances of the soil. 

It is not possible at the present time to give any general explanation of 
soil acidity, but the determination of truly acid soils by the hydrogen elec- 
trode and suitable indicators may be considered reliable although the data 
on the adsorption or action of neutral sa’ts 0^ soils is still negative. The 
litmus paper test applied to moist soils may give results of a certain prac- 
tical value if the necessary precautions are observed, The subsequent 
choice of simpler methods is connected witli a deeper knowledge of the 
relation between the hydrogen-ion concentration, on which the true acidity 
of soil depends, and their vaiious biological activities (1). 

1205 - Isofktion of Cyanurjc Acid from Soil, in the United States.— l. Wise., l. e. ami 

Walters, E. H. {Bureau of Plant Iti'luslry, U.S. Departnu-iit of Agriculture), in the 

Journal of Agricultural Kcscarch'VfA. X, No, pp. S.vn 4 * i Eig. -p Bibliography of 

13 Publications. Washington, July 9, loi 7, , 

While examining a sample of Indiana silt loam the authors isolated a 
nitrogenous organic compound, cyamiric acid (Cj Hg Xj Og). It was identi- 
fied by comparing in detail its properties with those of synthetic cyanuric 
acid, prepared by heating urea in the presence of zinc chloride (voN 
Walther’s method). 

(i) See R., Nov. T 01 7, No. 99^. (/Ti/,), 
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The largest amount of this acid found was 0.150 gm, from 23 kg of 
soil, but the amount was reduoed by losses during evaporation. Subse 
quently cyaiiuric acid was found in various soils from diflerent districts- 
— a Maine loam soifin which ]^X)tatoes were grown (0.165 gm. of acid from 
46 kg. of soil), in a I^lorida sand soil iti which oranges were grown (ooi 
gm. from 23 kg.), in a Texas .soil (0.04 for 46 kg.) identical with that from 
which the authors isolated a-ciotonic acid (i). Cyamiric acid has apparentlv 
never previously been isolated from a natural source. It is suggested that 
it may be formed in soil, by the decomposition of nucleoprotein or piniu 
b^ses. 

1206 - New Observations on the Biological Absorption of Methane and the Distribution 

of Kaserer and Sohngen Methane Organisms in Soils, Mud and Farm Manures. - 

OriGLiOLi, I. and M.\.S0N, G., in R. Univc'rsifd di Pha, Jniituto di Chimica a‘;rana, Stvd' 

e Riu’rche, Pt. 22 (i909-i‘)i4), pp. 76-1 tjS. Motlcna, 1917. 

In nature methane is produced in large quantities by the decoifipoy. 
tion of vegetable detritus and, as it is only slightly soluble, should pass al- 
most entirely into the atmosphere, where, as a matter of fact, only slight 
traces of it occur. This leads to the supposition that in soil and .water it 
undergoes actions which change it rapidly. The investigations of M. W. 
BeijerinCk and A. van Delden (1903) gave the first experimental proof of 
the existence of soil micro-organisms (cspc-cially Bacillus oUgocayhophihi] 
capable of feeding on gaseous hydrocatboi^s. T.ater the work of H, Kaserer 
and N. L. Sohngen showed more definitely that methane really i; 
absorbed by soil micro-organisms. From his first cultures Sohngen 
able to isolate a special bacillus which he called Bacillus meihankus. 

The great interest of Sohngen's experiments led the authors (1906-07) 
to verify them and to specify some of the* conditions under which absorptior. 
of methane occurs and to collect observations on the distribution of Bacil- 
lus methanicus in the soils of Pisa, Italy, and its surroundings. They began 
their study with a few preliminary tests, follow’edby two sets of experiments 
at difterent seasons. In theiirst set (March i-April 4, 1906) they studied the 
phenomenon in the presence of sewer contents and the mud of the Arno. 
In the second (April 30- July 30, 1907) the study was extended to field soil 
taken at various depths, fresh manure, rotted manure, and liquid manure, 
working in the light, in the dark, at a constant temperature of 30®C or aver- 
age room temperature, as w'ell as in the presence of an antiseptic (chloro- 
form). Experiments were also undertaken to verify whether gaseous hydro- 
carbons other than methane could be absorbed. For all the experiment? 
Sohngen’s purely minei;al culture fluid was msed ; it contains for 100 parts 
of distilled water, o.oi of calcium sulphate, o.i of ammonium chloride, 0.05 
of magnesia-ammonium phosphate, 0.05 of bi -potassium phosphate. 

Results. — In the fir*st place they confirm those of the early experi- 
ments of Kaserer and Sohngen, that is to say, that methane, in the 
presence of oxygen, is absorbed by soil bacteria. Its absorption amloxi* 

(i) See R. Jail,, 1917, No, f), {Ed.), 
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dation aT€ biological phenomena which exclude the action of a soluble 
ferment or soil enzyme. 

Light does not appear to have any special action on this biological 
absorption of methane which, however, is favoured by temperatures above 
that of the air and the surface of the soil, especially by temperatures round 
Diffevetit varieties and species of methane bacteria seem to exist 
and act at different temperature. 

In ploughed field and nieado\v soil, organisms w^hich oxidi.se and absorb 
niethane are rare and not very active on the surface, whereas they are 
abundant and active in the lower layers. They may also be in large 
numbers in river mud (of the Arno, for example). Manure (especially rotted 
and moistened), liquid manure, and sew'er contents also contain many 
niethane bacteria. Thus manure well dug hi should help to enrich the 
soil in micro-organisms which prevent the loss of methane by forming,* at 
its expense, new organic matter. 

Conclusions. -- Methane soil bacteria by preventing the total loss of 
methane of which they transform, in part at least, into new fixed organic 
matter either within their organisms or in their products, help to supply 
the soil with organic matter closely mixed with the constituents most fa- 
vourable to fertility. 

In appendix is given a chronological list of 82 works consulted on the 
origin and circulation of methane in nature and the connection of this gas 
with vegetable life. Some of these publications are briefly summarised. 

1207 “ Experiments on the Influence on the Fertilising Power of Sewage of the Bacteria 
it Brings to the Soil. ^ Mvsoni, G., in R. Umver’tUddi Pha, Istituio di Chimica A^ra~ 
fia, Studi c Riccrchc, Pt, 22 pp. 295-327 -j- Bibliography nf 22 Publiciition*:; 

Modtnfi. 19] 7. 

The aim of the experiments described was to determine w'hcther more 
or less sterilised sewage exercises on the soil an influence different from 
that of natural sewage. In one series of experiments the sewage was spread 
over the earth, in another it was mixed with the earth which w'as placed in 
earthern pots containing 26 lb. In the experiments were used :• — 

1) Pots without sewage. 

2) PotsVith sewage in the natural state. 

3) Pots with sewage sterilised by boiling. 

4) Pots with sewage partially sterilised with sulphuric acid at 

the rate of i % of their weight. , ; 

5) Pots with sewage 'treated with an amount of sodium sulphate 
corresponding to i % of sulphuric acid. 

The better to determine the action of the micro-organisms of the 
sewage, earth completely sterilised by heating to 130-140'X^. for 8 hours w^as 
used in the following group of pots : — 

6) Pots with sterilised soil tmmixed with sewage. 

7) Pots with sterilised soil mixed with natural sew’age. 

8) Pots with sterilised soil mixed with sewage sterilised by boiling. 

In this group the sterilised soil of the pots was moistened before beginn- 

[itlC-Hll] 
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ing the experiment so as to give it the same moisture content as the natural 
soil. 

Resui^Ts. — The second set of experiments especially (sewage mixed 
with soil) showed the following facts with respect to the yields and condi- 
tion of the plants, not including the fertilising power of the sewa-^e 
itself:- 

A) Experiments mth soil in the natural state, — i) Sterilised sewage gave 
much better results than natural sewage. 

2 ) vSewage treated with i % of sulphuric acid gave almost the same 
results as sewage sterilised by boiling. 

3) Sewage treated with sodium sulphate gave better results than 
those with natural sewage but, on the whole, slightly inferior to boiled 
sewage and that treated with sulphuric acid. 

* B) Experiments with sterilised soil. — Pots with natural sewage gave 
higher yields, not only than the control |3ots, but than the pots with steri- 
lised sewage. 

Comparison between experiments A and B. — i) Of the control pots 
those with sterilised soil always gave higher yields than those with natiira 
soil, especially for maize. 

2) With natural sewage buckwheat gave almost the same }ields 
in both natural and sterilised soils, while maize yielded more in sterilised soil 

3) Wlien boiled sewage was used sterilised soil was always inf trim 
to natural soil. 

Conclusions. — Partial or complete sterilisation tends to increase th 
fertilising action of sewage. 

The two facts ; — a) that sterilised sewage gave better results in natural 
than in sterilised soil ; h) that natnral sewage gave better results than ste- 
rilised sewa^^e in sterilised soil, lead to the conclusion that, although steri- 
lised soil of itself tends to give yields equal or superior to those obtained 
in natural soil, an organic fertiliser free from micro-organisms has always 
more effect m surroundings containing micro-organisms capable of actine 
on it. 

Other experiments, inwhich the earth of the pots was aerated, confiinitd 
on the whole the above results. This calls for a continuation of the 
study of the influence the bacteria brought into the soil by organic ferlili 
sersmay exercise , particularly onthc phenomena of nitrification and ckiii- 
trification. 

Experiments on the Action of Manganese Dioxide on Nitrogenous Organic 

Substances, Especially Amides, With a View to the Use of this Dioxide as a 

Fertiliser.— LEOXCWJ.G. anti Pieri, C., in K. UniwrsUd di Pisa, IsHiuto di Chimiii 

agraria, SlUii e Ricerche, Pt, 23 (190^^-1914), pp, 328-248. Modena, 1917. 

A description is given of experiments in vitro made to detemhne whe- 
ther oxidation of the nitrogenous organic substances is among the many 
actions of which manganese dioxide is capable in soil with respect to 
vegetation. 

Results. — Ammoniacal compounds are in no way oxidised by manga- 
nese dioxide. On the other hand, the amides of the fatty acids and urea in 
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aqueous solution are easily oxidised at boiling point with the formation of 
nitric acid and with the same intensity in an alkaline, acid or neutral so- 
lution but, at 300C, oxidation hardly takes place (only slight traces of am- 
monia are sometimes formed), excepfin the case of the dicyanodi amide 
which at this temperature also givCvS slight traces of nitric acid. 

Amino- acids in aqueous solution are not acted on at all by manganese 
dioxide. They give no nitric acid at 300C or at boiling point whether theii; 
solution be neutral, alkaline, or acid. 

■ The amides of the amino- acids act similarly. In only one substitution 
derivative of an amino-acid {hippuric acid) is a tendency of part of the acid 
to form ammonia noticed. 

Finally, uric acid audits xanthine and hypoxanthine derivatives are 
slightly acted on by manganese dioxide; this is seen at times only from 
the formation of small quantities of ammonia. 

Conclusions. — In most of the above-mentioned compounds the ni- 
trogen link with the rest* of the molecule is so strong that it makes the mo- 
lecule refractory to the oxidising action of manganese dioxide at either 
the relatively low temperature of 3o“C, or even at boiling point, at least 
from a point of view of the transformation of nitrogen into nitric acid. 

In the amides of the fatty acids and some of their polymers such as 
dicyanodi amide, the link betwen the amide group and the acid radical is 
weak, and, in several cases it suffices to boil them with an alkali or an acid 
to produce, by hydrolysis, the breaking up of the amide into ammonia and 
fatty acid. This would explain why nmnganese dioxide acts on such amides 
as a rigorous oxidiser, capable of transforming amide nitrogen into nitric 
nitrogen atboiliug ])oint, but to ammonia only at 300C. 

It then, almost certain that, apart from.the small quantities of am- 
monia slowly transformed by the manganese dioxide, even at a teniperatine 
of 300, if this dioxide were pi aced in the .<^oil , where t heteniperature prad ically 
never exceeds 30°, it would have no direct oxidising effect of any practical 
importance on the nitrogenous organic matter. The dioxide may, how'- 
ever, have a very useful action by forming as a result* of special enri ion - 
mental conditions, colloid solutions with an indirect diastatic act:on, by 
seconding the activity of bacteria, the specific agents of the various oxida- 
tions produced in soil, and, more specially, that of nitrifying bacteria. 

i2og - Analysis of Phosphatic Fertilisers. — 1. Mvsoni, g , ConiTib^ition to the Study of 
the Ailulteration of Bone Suiicrplin<;phntt in R. I’niusiid Ptsu, htiiuif* dj Chimica 
a^raria^Siudie Ricc-rche, Ft. :: (10:>9 -i 9M), PP’ Modeii.i, 1917. — IL Quarta- 

ROLI, and Roo.C, , On the Uiie of Ammonium Citrate in the Determination of Phos- 
phoric Acid. Ibid., pp. 427-443. 

I. — As bone siii)erphosphatcshavea higher commercial value than 
other phosphatic fertilisers they are naturally n:oie subject to adultera- 
tion. The author proposes a simple method to* deter mine such adulteration 
which, though not general, gives useful and sometimes ekeisive results, 
PreLTMINARV tests. — A little of the substance is carefully chaired 
inaporcelaindish then calcined in aplatiiium dish whichisreraovednow 
and again from the flame. Pure bone sui:>erphosphate gives off no white 
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steam. When, after prolonged calcination, the substance is still incande*^ 
cent, pure bone superphosphate should not give a deep yellow colour whicli 
subsequently disappears, but should remain whitish or, at the most, yello^, 
ish. After cooling the calcined residue should remain white or have a 
pale reddish tinge. It is completely soluble in warm lo % hydrochloric 
acid or, should a very small part remain undissolved, the solution should 
become pefectly clear after standing a little while. 

Quantitative and qualitative tests. — The nioistme, total 
PjOj, water and citrate soluble P,Oj, total SOg, and residue insoluble 
in aqua regia are determined. Reducing the results to a dry matter basi? 

at loooCtbevaUiesare:— ST=— X loo and SS = -I . y 

total P, Og soluble P, Og ^ 

In good bone superphosphate thevse values should not exceed 130 and the 
difference ST — SS should not be great. If the values of SS and ST are 
much below the minimum of no the purity of the product is doubtful 
and precipitated phosphates have probably been added. A percentage of 
1.3 for the residue insoluble in aqua regia is already high. 

In some doubtful cases the following summary tests may be useful;^ 
see whether the aqueous solution gives a strong reaction to chlorine (pre- 
cipitated phosphates); observe with a magnifying glass whet her t he watci- 
insoluble residue contains carbon particles (ashes, etc.) ; test whether the 
superphosphate effervesces with acids ; in special cases determine the pyo- 
phosphoric acid (large quantities show the presence of pyrophosphates or 
superphosphates derived from them). 

II. — The authors studies the value of determining phosphoric acid 
in superphosphates and basic slags by the ammonium citrate instead of the 
molybdate method. It was shown that , in the case of basic slag, the citrate 
method may sometimes lead to serious errors, alt hough there are two sources 
of error which often tend to balance each other — precipitation of niagne- 
sium ferrites or citroferrites and incomplete precipitation of phosphoric add. 
If the results disagree and the precipitates are not perfectly white ard 
amorphous after calcination, it is possible, by estimating the iron, to deter- 
mine whether errors are due to its presence. In such a case, elimination ri 
the iron before precipitation by means of "cupferron ” (aninioniacal salt of 
nitroso-ferii-hydroxylamine) might give reliable results. Keverthelcs.'^, this 
method is not generally applicable, in practice, to commercial analyses. 

In the rarer cas«s, where iron or aluminium phosphates are conccnic-d, 
the citrate method is not applicable. The principle consisting in precipi- 
tating phosphoric acid in t lie presence of iron or aluminium in any case or at 
any concentration, by preventing the precipitation of these metals by citric 
acid may give rise to grave ertors. ^ 

The existence of the phenomena studied by the authors does not com- 
pronii^the present citrate method for estimating P, O^in superphosphates 
except in a few exceptional cases of superphosphates rich in alumiimiw- 
Nevertheless these phenomena should be borne in mind in doubtful cafe?. 
The facts studied show that the choice of the concentration and quantity of 
solutions to be used fixed by the Italian'^ official method is very happy, a? 
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ifffereiit amounts of amniomuni citiate and inagnesivm mixluie might gnve 
rise to great difficulties. The authors aie, however, of opinion that, in view 
3f the influence of its concentration on the foimation of abr.oimai ’piecipi- 
:ates, the composition of the magnesiuin nuxine shoo’d It n oie txadlv 
&xed. 

[210 “ The Production and Consumption of Copper Sulphate and Copper Products in 

Italy (i). Fasolato, N. (Ii]spfc..(jr of Industry and Work at Turin), in Hit BolUitim 
dcll'lspettorati} iUW i ndmlrit. c del Uvaro, Vul. VUI, Nos, 1-2, Dp. 36-6.J + 3 Diagrams, 
Kuuie, UJ17. 

The author s p3.per entitled Cenni soMMUTi su^li impianh pcY Id 
^ahhrkazione del solfato di rume esistenii net llegno [Coniimnie) (Notes on 
;Iie Copper Sulphate Faetoiies in Italy) gives information of the copper sul- 
iliate and Caflaro paste industry in Italy. 

In the manufacture of copper sulphate refined or commercial copper is 
ised, besides sulphuric acid, and, as accessories, electrolytic copper, scrap 
lOpper, cupriferous sand, cement copper and copper slag. 

The process of manufacture may be outlined thus:— Copper — > 
urnaces - -> tanks for granulating the copper — > towers for treatment 
vitb sulphuric acid or other acids— > crystallisation vats— > washing 
iiid centrifugalisation of the sulphate. To produce lOO lb. of topper 
ulphate are required, theoretically, 25,531b. of pure coppeu and, in prac- 
icc, 25.78 lb. of 99 % commercial copper. 

Caflaro paste is a fungicide with a basis of oxychloride of copper 
irepared by the " Societa eiettrica ed elettro chi mica del Caffaro ” by treat- 
Qg copper in a special apparatus with c^hlorine (by-product from the SoT- 
RY process_ for the preparation of caustic soda) and transforming the 
Jpper chloride obtained into oxychloride in special mixing -mills. The 
resent works can produce 98 400 cwt. of " Caffaro paste ” containing 16.1 
3 16.5 %of copper in seven months. The. consumption of this paste during 
iVelve months (from August till the end of July of the following vear) was : 

“ ^9^3-14. 19^ owt. ; 1914-15, 25085 cwd. ; in 1915-16, 45080 cwi:. 

he principal markets are Hnulia, Piedmont, Venetia, Tuscany, bombardy. 

3e Marches, Apulia and Sicily. 

In Italy there are 17 factories producing copper sulphate, including 
of Caffaro paste". During the year TQ15-16 their daily output 
<is 0829 cwl, representing 80.5% of the declared production capacity, 
340 ewt. These 17 factories belong to u firms and are not distribukd 
confoniiity’ with the needs of the ilistriets for, vvheTeq,s those of Pied- 
and bigiuia, Nvhere 8.3 % of all the Italian vineyards is situated, 
v ^5 % of the total production, those of Loniba^'dy' and Venetia, 
berc there is 20.7 % of the vinevards, produce 19.4 %, and those of cen- 
a and southern Italy, cvbere there is 71 % of the total vineyards, produce 

The following table sliows the trade in copper sulphate. 


h) S-'e A’., 19J j, Xo. iu3. (tv.) 
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anticryptogamic products 


Production of Italiiin factories 
Importation into Italy. . ■ • 


Averages for the , year 1914-1915 Year ivis-ioii; 
years 1904-1914 , y v 5 1916 


759 250 cwt. 

429 O4I 


807 527 cwl.ii 471 I39,;,J 
259 662 I 127 180 


Total quantify available 
Exportation from Italy . .. . 


I *88 2>6 owt. 
26 679 


I 0C7 188 cwt. 
5 860 


I 588 318 nn, 

ri2 


consumption m Italy. • • j* 
Importation, in jierceiitage of the estimated ; 
consumption i 


ITS Clf ewt. 1 8tT 88» cwtj 


I SOT 14R an. 



It may be admitted that each year Italy consumes on an average 
1 182 800 cwt. of copper sulphate, with a maximum, which is not likely 
to be exceeded, of approximately 1608000 cwt. estimated for the season 

1915-16 (l). 4 1 f j • • 

The 17 factories already mentioned are capable of producing, in 173 
working days, all the copper sulphate required for consumption in normal 
time‘s and, in 234 dtiys, the amount necessary for years of maximum con- 
sumption/ Estimating that each factory can give 250 working days eadi 
year, the Italian factories should be able to produce over i 706000 m 
of copper sulphate, which would be sufficient to supply the maximnn con 
sumption as well as to export about 108 000 There are probably many 

reasons why, in spite of the large production of the Italian factories, crppt: 
sulphate is imported from abroad, but the author holds they may ali ti 
eliminated, and it is especially inqxirtant to do so because when impodiiii 
copper sulphate the crystallisaiion water [which represents over '/joftlii 
weight of the salt) is included in the payment, so that it is much more pro 
filable to import the corresponding quantity of metallic copper.. 

The chief expenses in the manufacture of copper sulplrate aicr 
cost of copper delivered to the factory (induding freight, transport froj 
Genoa to the factory, and unloading), cost of manufacture, interest andotk 
expenses for the capital used in buying the copper, brokerage fees incunej 
in buying the copper, eventual rising of prices to balance the drop wbG 
may occur the following season in the price of prepared sulphate^ lb 
profit is obtained from thi difference between the estimated cost of theco^ 
per sulphate and. its selling price. A tabic of the prices of copper sin* 
phate, illustrated bv a diagram, clearly shows the greatly preponderar. 
influmt'e exercised oft th.-m by the cost of the metallic copper. 


{1} Ste the h-ilf- yearly reports published by the InteTuatioiial Iiistuutc of 
uwloT Xhc title: I niernalional Trade of Fcr!ilistT.s and Chemical Products Employed in = 
culture. [Ed.) 
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^^II - The Relationship between the Constituents of the Ashes of Plants Diversely 

pgrtilised. — LeoNCXNI, G., in R. UniversUd cH Fisa, Istituio dt Chimica a^ruriu, Studi t 
Ritach. Pt. 22 (if>o()-ioi 4 ), pp. 225-245'. Moflei;a, 1917. 

This paper describes preliminap^ investigations into the influence of 
certain elenieiits and radicals added to the soil on the elements of the ashes 
of the plants grown in such soil. The investigations were limited to determin- 
ing whether the ameunt of calcium and magnesium absorbed by the plant 
as well as their ratife, may be modified in the ash by increasing the quan- 
tity of certain elements and radicals assimilable by the plant in the soil. 

Duplicate tests were made in two series of six pots each containing 10 
kg. of ordinary field soil to which had been added calcium nitrate and 
magnesium nitrate, so that its content in these two bases should be increased. 
Maize was first grown, then buckwheat without further addition of fertili- 
ser, Each series of six vases was made up as follows 


Xf>. i) Calcium nitrate -j- inagjiesium nitrate 


No. 2) » « -r 

No. 3) » =* -f 

No. 4} s !* -f 

No. 5 ) « » + 

No. 6 ) » * + 


-f clisodium phosphate 
4- potassium sulphate 
+ bi-potassic phosphate 
4- manganese sulpihale 
ferrous sulphate. 


Results. — An examination of the quantity of certain mineral consti- 
tuents of the ashes shows that, under the conditions of the experiment, there 
would be^a close relationship between the composition of the ash and the 
fertiliser, especially as concerns the ^fg (magnesium) and PO| (phosphoric) 
LOUS, a fact already well knowir. The relationship between the Mg and PO| 
ions is greatly influenced by the abundance of the K (potassium) ion in 
the soil, and piobably by a larger assimiiation of potash. As the assimi- 
lation of magesiiim is much influenced by the action of the potassium ion the 
assimilation of phosphoric acid must al.^o be influenced, not only V>y the 
calcium and magnesium ions, but aUo by the potassium ion. 

Under the experimental condit'ons, in the presence of large quantities 
of calcium and magnesium, cultivated plants tend to assimilate, in propor- 
tion to green matter, the same quantities of PO4 ion, whether the soil has 
received phosphatic fertiliser or not. If the soil has received potassic salts 
as w’ell, the quantities of iiiagnesium assimilated vary considerably. The 
addition of phosphoric acid compounds to the soil causes a slight decrease 
in the assimilation of calcium ioii in proportion to t^e green matter of the 
plant. ^ 

CoNCLusioT/s. Four ions — PO4 (phosphoric), Mg (magnesiumj, 
Ca (calcium), and K (potassifim) — appear to be fairly definitely connect^ 
with ea^ other with respect to assimilation by plants. In order to decide 
the question the quantitative tests must be extended to a large number of 
elements by varying the fertilisers more rationally and comparing the va- 
cations of the assimilable element with the quantitative variations of the 
salts added to the soil. The author is now carrying out such experiments. 
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1212 ~ Relation between the Total Phosphoric Acid and that of the Lecithins in BilteN 
ent Varieties of Peas, — HalAsz, p.^iu the Biochemisohe Zeitschrift, VoI.LXXXVIl 
N os. I aud 2, pp. 104-106 H- 3 Tables. Berlin, 1918, 

To determine the 1 elation between the total phosphoric acid content 
and the phosphoric acid content of the* lecithins in different varieties of a 
leguminous plant the author analysed the seed of different varieties of peas. 
He found that, in certain varieties, the lecithin content may reach 2.34% 
and that the varieties most rich in lecithins are those till ripe seed of which 
is green, i. e., those rich in chlorophyll. These varieties contain relatively 
little starch. The yellow' seed varieties ai^.less rich in lecithins, but con- 
tain more starch. 

There is a close relation between the total phosphoric acid content and 
the phosphoric acid content of the lecithins. The first is six or seven 
times greater than the second (six times more in peas rich in starch grains 
and seven times more in green peas ri ch in lecithi ns) . If t he 1 ot al phospho- 
ric acid content of a variety of pea be known it is, therefore, possible to 
determine approximately its lecithin content. 

1213 Sarothanmine” and“Genisteiiie”, New Alkaloids from the Scotch Broom. 

— VALEiJk A., I. On ihc Presence of a lixed Alkiiloid iu the Scotch Broom, in Compiti 
Rcftiius de I' Academic des Scienet's, Vol, CLXVU, No. 1, pp. 26-28. Paris, July 1, 1918. 
— II. On a New Volatile Alkaloid in the Scotch Broom, Ibid., No. 4, pp. 163-184. 
Paris, July 22, igi5. . 

1. — Only very rarelyisone alkaloid found in a plant; it might almost 
be said that plurality is the rule. If there arc exceptions it is because one 
of the alkaloids is present in such a preponderating quantity that the iso- 
lation of the others presents serious difficulties. This was the case with 
nicotine, for long considered the only alkaloid in tobacco, until M. Ame 
Pictet showed the presence of several other alkaloids in crude commercial 
nicotine. The same took place with sparteine, extracted by Stenhol-sE 
in 1851 from the Scotch broom (Saroihamnus scoparins) and which appeared 
to be the only alkaloid present. 

The author has isolated from the tw'o last mother-lyes obtained in suc- 
cessive crystallisations of sparteine, when they are no longer fit for obtain- 
ing the salt by co iiceut ratio n , two ne \\ bases , o ne fixe d , one volatile . The 
first, called sarothanmine by the author, is considered in the present note. 

The author describe s the extraction methc^d by which he obtainul :i 
white, w\ll crystallised pioeliict by a combination of chloiofoim and the 
new alkaloid, and fine white crystals obtained by a combination of ethyl 
alcohol with the alkaloid. 

The formula of sarcdhamiiine is Cjj H24 Is’,, that of sparteine bving 
^15 ffga ^2- • 

Sarothamnine has a remarkable facility of combining with certain 
solvents ; it combi ne-vS with methyl alcohol and with benzene, giving crys- 
talline compounds. The author was unable to obtain the base free 
in the crystalline state. Sarothamnine acts as a monoacid to phthakin. 
The cold sulphuTie solution clearly reduces a W'(ak solution of potassium 
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permanganate ' the base is, therefore, not saturettd. It is an isomer of 
spartyrin, a base obtained by the careful oxidation of sparteine. 

The author conchules ; — i) give'n the action of tK; high temperature 
(250"^ C) used in extracting sarotharanine,it is possible that the base itself 
does not exist in the broom, but is produced b> the decomposition or trails 
formation of an alkaloid, possibly oxygenated ; 2) the foinmla given is 
provisory, as the alkaloid has not y^t been completely studied. 

II, — The author has isolated a fixed alkaloid, sarothamnine, from 
the inotlier-lye of the crystallisation of eominercial sparteine sulphate. 
With an excess of soda lye, then exhaustion by ether, he was able to iso- 
late, besides a large amount of sparteine, another volatile alkaloid, 
ioine, a laevo-rotatory base with the formula which, with the 

addition of out: molecule of water, forms a hydrate which may be obtained^ 
ill large crystals. 

1214 - Hydrocyanic Acid Content of the Pe-gya ” Burma Bean [Pbaseolus 

Junatus var.) and its Estimation. :::: • ] > A’ :,;:., 

1215 - Studies on the Evolution of the Sweet Principles of Soi^hum: Sugar Content 
at the Variou'” Stages of Growth and the Influence of Castration. — ui RiHirLor. d. 

:iiid Trannov, R, — I. TIv Su4irC.-:il( :;l it S rel'.r.!'; ,il ihi- V;.ri Ar r.i it;- i^rowth, 

ill Cvii'iNis Tiiidiis i!’(> ' (A I'Jnijcv::'. .’i’.-. V.'. CLXVJ. X'*'*. , u’l. 

I ; II. i'iic I-X' i'uii: ihv S-Vi. i I i'rii.t ^ -i S-.r^hU!!! iUid ihc 

IiiiliuiiCi- (A , N- 1 , ].] ; < • li-. I’.iriy. M. y 2 .' ] mu. 2, i <!?. 

This paper deals with (.xpeniiients, earned out at the Plant Cbt inist- 
ry Station of ^huditji (dqun linent of sSeiiie-el (Jise, France), on the 
sugar content of sweet sorgluuii sacdiciratim) at the various stages 

of its devrlopiiient. The .seecF were seiwn on April 25, tC)!/, and analyses 
made from lots of five plants. 

The primary reducing sugars (gliici se and hievulose) were the first 
to appear, their qiiantit>' gradually ineieasing until towards August 24 
the total quantity (d both sugars was j to 5 Saccliarose, which was 
nut present at the beginning, aiqiearcd Lowa'ils -Vugust K' an.d developed 
at iirs' at tlie expense 'p' tile aireaih’ existing glueo-e and laeViilose. This 
is ;i new example ni tile synthesis <1 scwehareist.' *11 tlv: plant at the expense 
<u the pnm.irv iiKuioses, n: agivenieut witii the pioeess reported long ago 
b> bERTiiHl.OT ami Ih loxi/i ('uring the npemng 01 etraoges (th 

On Oc tober 5 tlx* s U( Imrese ouiteiil iXaJi.d 14 "Jo and reiiiaimd be- 
tween 12 and ig ^od-ning (> week'-, aeontent a riltle t)i!t>w ^liat of eominon 
siig.ir beets. During tins th" f.av«'ui id the j’lice, wliicli was at liist 

slightly aeid and as! i in^'a iU , be- am ‘ pleasant ao'd decivluily sweet. 

Daring tile sci.'ond Mitniglu oi Xoveiiib- r tlw tissues i)cg.«r to die; 
tile vegetanh- juiaes mi ngied and the hydi at ing dxislasvs tliev eontain caused 
hydrolysis (.f the sareiimvise, wliii h p.iitially la tniiieilti' the state of glucose 
aiulla.-vulose, so that the eouteiit of tliese two sugeiswa- higher at the end 
of Vigefatiou. 

Hi ( nuiOi- ,c V,- _ Vul. S-1'- 1 '(O, IM'C. o-Iii.ei'; 

(1113 i-jird 
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This retrogressioif is yet more marked in cut sorghum, i . e., in the dead 
plant, and is especially rapid after a frost followed by a rise in temperature, 
which cause the ruptiue of the cellular membranes. This is one way in 
which sorghum is inferior to beet and sugar cane. Another not less serious 
one is the'^great difficulty in crystallising sorghum juice. When small sac- 
charose cry'stals wer . mixed with the juice evaporated to a syrupy consist- 
ency, crystallisation did not finish for several weeks ; at the end of six 
weeks it was still incomplete. 

The density increases regularly with the sugar content. If the juice 
contained only sugar principles in solution, the excess (rf—i) of the den- 
sity over that of the water would be about proportionate to the sugar con* 
tent. There is in the juice a quantity ot saline principles, relatively w-ak 
as compared with the sugar principles, 1 ut sufficient to raise the density 
to 1.0025. The sugar content, .s, from S % onwards at any rate, is faiily 
weU represented by the formula s ^ 2 {d — T.0025). Tliis allows the va- 
riations in the sugar content to be controlled by an estimate of the density, 
i, e., by a much more simple process than a volumetric analysis with 
cupfro-potassium solution or by a polarimetric measurement. 

The suppression of the inflorescences has been recommended on 
the ground that it would increas: the sugar content b.y avoiding the loss of 
that part of the sugar which changes to starch in the seed. The author’s 
experiments on this subject were negative ; castration dirl not increase the 
^ugar content. 

Conclusions. — It does not seem that, in normal times, sorghum 
can compete with the beet or sugar earie. The sweet juice of sorghum is 
inferior in many ways. First ot all, it is difficult to crystallise, both by 
reason of the larg^ proportion of so-called uncryst alii sable sugars (glucose 
and laevulose) and the presence: of gummy matter. Secondly, as soon as 
the plant is cut and the tissues die a large proportion of the saccharose again 
breaks up into glucose and laevulose ; this phenomenon even occurs in the 
plant in the ground at the end of vegetation. Cut sorghum, is, therefore . 
more difficult to keep in silos than beet or cane, and treatment must not be 
postponed too long. 

From a botanical point of view it must be noted that sorghum is re- 
produced annually from seed and is not so regular in growth as beet, which 
is biennal, or cane, which is reproduced vegetatively. 

Sorghum is, however, a very hardy plant, easy to cultivate, which doe? 
well even in the north of France, and the sweet- juice, which may be extracted 
with presses at home, and can be used unprepared, as a syrup, would be a 
useful addition in the household under the present conditions caused by 
the war. 

1216 - The Effect of Tobacco Smoke and of Methyl Iodide Vapour on the Growth of 

Certain Microorganisms (i). — Ludwig, C. a., in the American Journal of Botany,\o\, 

V, No. 4, pp. 171-177 4 * Bibliography of 7 Publications. Lancaster, Pa. , April, 1918. 

During experiments on bacteria and fungi the author obseived the 


(j) Ste No. 1220 of this (£rf). 

[ixiS‘isici 
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action of tobacco smoke and methyl iodide vapour pji the development of 
the following micro-organisms : — Bacillus subiilis, B. pyocyaneus, B. 
Kiliensis, B. rubidus, B. melonis, B, mycoides, B. campestris, Pseudomoitas 
radicicola,B. carotovorus, Oidium lactis,^Xc:. The influence on each of these 
is described. . 

It may be concluded that tobacco smoke is more or less toxic to the mi- 
cro-organisms used but, in view of the very variable composition of tobacco 
smoke it is difficult to deter mine to which substance or group of substances 
the toxic action is due. ^When tobacco smoke had been passed through 
one or more wash bottles its toxicity is much smaller. This suggests that 
certain substances which can be condensed or dissolved in water take 
part in the toxic action. 

Methyl iodide vapour causes, at first, a marked delay in development, 
followed by very vigorous growth, if of course, it is not sufficiently abundant 
to sterilise the culture-m^ium. 

1217 - Relation of the Density of Cell Sap to Winter Hardiness in Small Grains; In- 
vestigations in the U. S. A. — Salmon, S. C , and Fleming, F. L. , m the Journal of A^ri- 
culiural Research, Vol. XIII, No, 10, pp. 497-506 + i Plate. Washington, June 3, 1918. 

The death of plant tissues from cold maybe due to : — i) the formation 
of ice in the intracellular spaces ; 2) physiological drought ; 3) precipita- 
tion of the proteids ; 4) desiccation of the protoplasm. In each case an 
increase in the elect roI>"tic contents of the sap .should increase the resistance 
of the plants to cold by lowering the freezing point and reducing transpira- 
tion. A close connection between the density of the sap and the resistance 
of the plant to low temper atiiies seems, therefore, probable. To study whe- 
ther such a connection really e’xists in cereals the authors made a series of 
experiments with rye, wheat, enimer, barley and oats. The experiments 
were divided into three groups : — 

Group 1 . — The sap was extracted by pressure after maceration or 
treatment with chloroform or toluene. A first determination, made with 
inateTi«al collected on November 27, 1915. gave the following figures for the 
depression of the freezing point : — 

Fitcring point 


1) Rye. 1.044° C:. 

2) Durum wheat, Kharkof variety — 1.230° C. 

3) Soft wheat, Fultz variety, — 1.076“ C. 

4) Emmer {Triticum diccccum), Black \Viutcr variety , . — 1.012*' C. 

5) Barley, Teonessee Winter variety , — 1,117° C. 

6) Oats, Culberson Winter variety — 1.199° C. 


No relation was observed betweeir resistance to cold and sap density. 
It is true that the maximum depression of the freezing point is found in 
Kharkof wheat, which is very hardy, but Culberson oats, which are very 
sensitive to cold, also have a ffigh coefficient, surpassing that of rye. These 
coefficients are, however, by no means constant, for in another determina- 
tion made on December 17, 1915, Kharkof wheat had the lowest freezing 
point, — 0.935®, whereas those for the other plants were: rye, — 1.175®; 

[itlC-HlO 
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I^ultz wheat -i. 4420, barley 1.320,0; Wntcr Turf oats -T.2600; Culberson 

oats -I. 445 ''- ^ 

II _ Results similar to the preceduig ones were obtained with- 
out extracting the sap from the plants. The leaves were wrapped round 
the thermometer bulb, which w'as then plac^-d in the freezing inixlnre. 
Three successive deter ininal ions were made:— i) Ja^ualy 16,1917: rye. 
—356°; barley, -2.590; 2) Jamuuy 19: Kliarkof wheat, — 347 ^"; rye. 
—3-5^''! 3) Jamiaiy 27: Kharkof wheat, -2.17“; Fultz wheat, -2.060; 
jye, — The 'depression of the freezing point is, therefore, greater 
than for ext r acted sap . The di ffei enccs bet ween 1 he ki lids of ‘gr ai n do not , 
however, indicate any relation between the sap concentration and rcsisiaiict 
to cold. 

Group III. — A study was made of the efTc'cl on the depression of tk- 
freezing point of the turgidity of the tissues which, all else being c(pial. liu> 
a tendency to iower the rtsisiance of plants to cold.. Wheat and oat seerp 
lin«s grown in grcvnlionses were candnliy upioofed and divideil into two 
groups i) jx'fore making the determination the seedlings were exposed 
to sumiglil lor two or three honis at lOOin tcmpeialnre, so lhat the leave- 
wilted parti} ; 2) the roots were immersed in water so that the leaves ic- 
mained turgid. The values found for the depiessioii of the freezing point 
were : — 

Lot 1 not -■ 

Wilted plant- Tiiri::(3 pl'tnt? 


Turker niinim wheat • —1.045“ i- 4 ® 5 ' 

Fultz so'ft whci^t. — 1.030''' - 1.30b'' 

Winter - — 2.160“ i.:i 30 '‘ 


The difrereiice between the frti ziug ]ioint of wilted and turgid plakt-i 
of the same species is much greatei t lian t hat between those of diflcrent spr- 
cies of equal tingiditv. Tlieic is, 1 lioicfcre, an invei sc con elation betv.eer 
the turgid itv rif the tissues and coiK'tntiat'Oii ot the' sap. 

121S - The Action of Ultra-Violet Rays on Sugar Cane, Pineapple and Banana, in 

Hawai. — Tsuji. T,. ia Piatiltr umi Su ar Mair.ifailuit'r, Y*!. J,-V 


No, pp. 413-41' 1 1 'UiWc. Nw.v uriuiiis, jinu i-.iis. 

The author made a pioionged Nmdy of the aetioji cf ultra-violet t;i^s 
on plant physiology. In the paper umb-r review he* describes his ittert 
investigations winch show perfed ly eienrly 1 he connection between Uie sx- 
tion of 'these rays and the [onii:ition of cailrohydratcs, acids and other ei'iu' 


poun(.ls in sugar cane, pineapple, banana, and othi'i tropical plants. 

Sugar cane. — Perfeeriv i.ioi mai sugar canes were grown in tliedaik X . 
a lempK-rature of 22oC.; they grew I ait biyame pale. Thirty days later jliev 
were divided into two lots, one of winch was exposed to direct sumi.'^h' 
the other to ulira-violet rays from a qiiaitz meicuiy vapour lamp, 
etiolated leaves subjected to the action of ultra-violet rays turned aiiUp 
green after 2y> hours, whereas those exposed simply to sunlight kept tbe-j 


yellow, etiolated colour. 


[isn-i'iisj 
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111 cTnotlier experiment three lots of sugar cane were planted. One was 
covered with coloured glass (to intercept 50 % of the ultra-violet rays of 
the sunlight), the second was exposed normally to sunlight, and the third to 
the combined action of the sunlight and that of the niercui y vapour lamp. 
These three lots received equal amounts of fertiliser. After several months 
the second lot was found to contain 30 % more sugar than the first, and the 
third lot 8 % more than the second. The i ncreasein the weight of the sugar 
of each lot respectively in a given time points to the possibility of i educing 
the 20 months normally required for each sugar harvest to It-ss than one 
veai by the use of ultra-violet rays. 

Pineapple and banana. — Pineapples exposed to the action of ultra- 
nolct rays ripen more rapidly than those exposed to sunlight only. Pineap- 
ples were subjected to the action of ultra-violet rays for 40 minutes each morn- 
ing; the fruit was riper, more juicy and larger than that exposed to sunlight 
only. The same favourable action was obseived on the banana. Banana 
leaves and stalks which had been cut and placed in water kept their ori- 
ginal freshness even after two weeks wdien they had’ previously been sub- 
jected to the action of ultra-violet rays, whereas other untreated material 
was faded completely after six or seven days. The author sees in this a 
means of preventing the deterioration of exported bananas, but lays stress 
on the carcncccssary ill the treatment as the distance, duration and inten- 
sity have to be very carefully regulated to prevent bad* effects. 

Practical sources or ultr.a- violet rays. — The ultra-violet rays 
of sunlight are quickly absorbed by the atmospheric gases, and onh’ a 
small proportion of them reache.s the suiface[ofthe earth. The use of merairy 
lamps is too expensive for practical application. The aiithor, therefore, 
has attempted to devise more economical methods. In his latest system 
the ultra-violet rays are derived from small carbon rods impregnated with 
sodium tungstate, uranium nitrate ,ammoiiiuni molybdate and titar.ous 
chloride. 

1219 - Physical Factors of TTo pis m. — dufr^noy, j., in tim- Revue dts Scuruts^ 

Yoar XXIX, No. 15-1O, pp. 430-451. I’arisi, August, 

The mimcious investigations into tiopism Inu'c shown the direction 
and intensity of geotropisni and phototropism to depend : — i) for a given 
individual, On the physical fact 01 s of the enviionment; 2 ) for given ecological 
conditions, on the physico-chemical pioperties of the cellular constituents 
of the individual, 

Heliotropism may be iiioclified by internal sccietions and traumatic 
and parasitic actions affecting cellular nutiition. Tateial biarehts of trees 
which are normally horizontal may become geotiopic when the top is de- 
struyed or if attacked by parasites, Tor example, lateral branches of 
pine attackctl by Accidium ckiimni acquire a negative geotropisni, w’heieas 
branches of Scotch pine, duster pine and spruce, boine on a level with galls 
of Coccus resinifians on the trunk, become jwsitively geotiopic. 

IvOEB, having observed the geotiopic cur ve tc be dosely connect ed with 
the presence and position of leaves on t he stalk, deducted from this the hypo- 
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thesis of the existence of special substances, or geotropic “hormones’' 
that pass from the leaf to the tree, thus causing its geotropic curve. 

The author considers this h3T)0thesis neither justified nor necessary. In 
many completely leafiess plants the floral stem curves even more rapidly 
thanin plants withleaves. Theauthorhas made a new study of the question 
and his results lead him at interpret geotropic curving more simply 

It is the result of unequal surface growth. The rate of geotiopic cutv- 
ing and the rate of growth depend on the tuigescence of the tissues and are, 
therefore, proportionate to the rate of absorption of water. It is for this 
reason that the airving and growth, rapid in stems standing in water, are 
slower in those standing in saline solutions and absent in plants depiived 
of water. 

1220^- Artifieial Budding of Roots. — Mouscn, H.,ui the Sitzungsberichte <Ur KaiserlicJicn 

Akademi& der WisscnscluifteninWiett, Miithcmatisch-naturwissenschaftlicke Klazse, AbtcU- 

ung I, VoL CXXVI, Pt. I, pp. 3-13 + 2 Plates. Vicuna, 1917. 

Although much work has been done on causing artificially the budding 
and growth of leaves (i) little attention has hitherto been given to tliis ar- 
tificial budding of roots and few observations have been made on the period 
ical formation of roots in perennial plants (2). Moreover, the few results 
published do not, as a rule, agree and make it impossible to determine whe- 
ther, during the winter, the roots enter a period of rest independent ot 
outward conditions or whether they do not develop in winter as a result of 
unfavourable environment . If t he branches of species with a marked tend- 
ency to produce adventitious roots no longer show this tendency in autunm 
or winter, in spiie of tJu) presence of factors favourable to growth, and demand 
some method of forcing before showing it, the hypothesis of rest independ- 
ent of outward conditions, or “ spontaneous ” rest, would be confirmed. 
The author attempted to verify this by the following method: — freshly 
cut branches, one to three years old, of species easily producing adventitious 
roots {Salix. Populus, Philadelphus coronarius, Viburnum Opulus) were 
subjected during September, October and November to the action of sul> 
stances- called by the author “ Treibstofie “ (substances causing budding)- 
hot water, tobacco and paper smoke. After treatment the branches were 
exposed for one or two hours in the open air, then placed in a greenhouse 
at a temperature of 12 to 20 ^C,ot in a thermostat at a temperature of 
about 25«C. 

A comparison of the branches subjected to treatment and the control 
branches showed that exposing the branches to tobacco smoke for 24 hours, 
to paper smoke for 48 hours, or to a warm water bath (at dO^C.) for 12 hours 
causes the leaves to fall more rapidly and the appearance, a few' weeks later, 
of numerous adventitious roots. The control branches show'cd only a ftw 
small adventitious roots or none at all as ma}’ be seen from the photographs 
reproduced. The author concludes that there is a period during which the 
roots have, so to speak, no further tendency to grow ; this is their period of 


(1) H. Jan, 1916, No. 62. (Ed.) — (2) Sec R April, 1917, No.3i3- 

[iZIMtS*] 
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rest. This period does not, however, always depend on the presence of 
unfavourable factors, but is very often “independent ”, such as that of 
the budding of leaves, since, for two kinds of organs the same “ activating ” 
substance (*' Treibstofie ”) may shorten the period and cause budding. 

1221 - Ihe Influence 0! Pollinisation and other External F^ntors on the Flor al Organs 
and the Flowering Period; Research in Japan. — morita. koichiJu The Botanical 
jVfflgiiitn/, Vol.XXXII.No. 375, pp. 39-52 [+ 6 Tables +] lo Fi<?s. Tokyo, March, 1918. 

The paper describes research work on the influence of pollinisation and 

other external factors (mechanical and physico-chemical) on the modifi- 
cation of the floral organs and the duration of the flowering period. Many 
tropical Orcbidaccae present certain physiological phenomena which show 
this influence. The author chose a Japanese species — Cymbidium virens 
— which responds to the following factors by fairly strong reaction : — 

1) Influence of pollinisation. — This influence is felt in several 
ways : — the flowering period is lengthened ; the stigma closes completely ; 
the gynostemium swells ; the ovary swells and lengthens. 

2) Influence of dead pollen and pollen extract. — Dead 
pollen, killed by boiling water or chloroform, when placed on the stigma 
also causes it to close and the gynostemium to swell, but does not influence 
the duration of flowering. The author concludes that dead pollen contains 
active principles which are ver)' stable with regard to heat and chloroform. 
For this reason he studied the influence of these extracts (small balls of cot- 
ton soaked in pollen extract obtained with hot, distilled water, placed on 
the stigma cavity) and found the influence to be the same a.s that exercised 
by dead pollen, except that the gynostemium does not swell. 

3) Influence of mechanical factors. — The placing of grains 
of sand on the stigma, or the artificial wounding of tlie g)'nostemium, have 
no effect on the flower of Cymbidium virens ; this is contrary to the results 
obtained with other tropical species. 

4) Influence of the pollen of other pl.-vnts. — Pollen from other 
species of the same family (Orchidaceae) has, so to speak, the same effect 
as pollen from the same species. On the other liaud, pollen belonging to 
species of other families [Prunus, Narcissus, Salix, etc.) give absolutely ne- 
gative results. 

5) Influence of chemic.u matters. — Mineral matter has no ef- 
fect ; organic matter (fatty acids and certain sugars) seem to have some 
effect on the stigma, but the reaction has not yet been clearly demonstrated. 

1222 - Experiments on "Pneumatocarps**.— bacmgaertel, 0,111 the sutungsbctichu 
dir Ktiiscrlichcn Akadcmie in Wien, \{atht'mati!ich-m(nrwi$Si;nsch(ifilich(: Klasse, Abtei- 
lungl, Vol. CXXVI, Pt, I, in>. 15-40 ^ 4 Figs, -f i Plate + Bibliography of 20 Publi- 
cations. Vicuna, loi;. 

The author undertook a series of experiments on fruits which, as a 
result of internal gas pressure, present an abiiornia] growth due to the swell- 
ing of the pericarp. The author calls all fruits, of very different s^xvies, 
which show this inflation " pneumatocarps ” (“ Pneuniatokarpien ”), and 
he has studied the phenomenon from a morphological, biological and 
physiological point of view. 


[im-i*??] 
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The presence of gas within the fruit may be ascertained by pressing 
with the finger or pricking holes in t he skin. The gases seem to be formed 
by the combustion of carbohydrates owing to respiration. De Negri's 
analytical investigations gp.vc the following figures for the composition 
of these gases: — COj, 9.88%; O, 16.59% 1 73-53 %• If these values 

are compared with those given for atmospheric air (CO2, 0.04 % ; 0, 20.81 % ; 
N, 79.19 %) the gas in the pericarp is seen to be much richer in COg. Respi- 
ration takes place in ail the tissues where carbohydrates can accumulate. 
The author carried out a microscopical study of the tissues of “ pneu- 
inatocaips" in order to determine the connection between the histological 
conformation of the fruits and the formation of the gases they contain. 
His studies on the following species;- Astragalus Ciccrh., Colutc a hale- 
pica Tam,, C. orientalis Mill., Nigella dafnasccna L., Slaphylea Bimalda 
D. C. , vS. pinnata L., led him to distinguish three types : — 

1) Staphylca Type: — centre of respiration in the mesocarp and 
osmotic pher.omena tin 011 gh the cndocaip. 

2) NigelUi type:— centre of respiration in the mesocarp and 
"setting free ” (" Ablosnng of the impermeable endocarp on the one 
hand with fonnation of gas by the respiration of the einbr^'os on the other. 

}) Lcgiminosae type:— centre of respiration first in the numerous 
embryos, then localised particularly in the nieatic tissues of the placenta 
and funiculus, with the result that the endocarp may become the seat 
of respiration. 

The biological importance of the internal air of " pneuiiiatocarps " con- 
sists partly in forming anioisture-satnrated environment favourable to the 
development of the embryos, and partly iir causing the formation of fruit 
which is both as developed as pos.^^ible and as light as possible. This is a 
great advantage if the action of the wind as a factor favouring itproduc- 
tioii be considered. 

1223 - Inheritance of the Characters of the Endosperm in Hybrids between Hard and 

Soft Wheats in the United States. — Erkeman, G. l'., lu The journal of UereiUty, 

Vol. IX, No. 5, pp. ^ 5 Fiys, Washiiiyton, May-Junc, igiS. 

It is known that, in wheat grain with a high content of glulen as com- 
pared with that of starch, tlu* ^.oiistituents remain cemented together when 
the grain is completely ripe , thus giving it a compact texture and a trans- 
lucent glassy appearance. When the gluten content is not high enough to 
cement the mass of the endosperm completely the decreased volume of the 
grain is not sufficient to compensate for the loss in moisture so that air 
spaces occur and the grain remains soft and ojjaqne. 

The author distinguishes two t\pcs of soft grain according to the 
appearance and distiibutiou of the aii space .s : — 

1) "true softness " typu in which the air spaces are finely scattered 
throughout the endosperm ; it is only slightly affected by external factors. 

2) " yellow berry " type, in which the air spaces occur in groups 
with well-defined margins; in these opaqueness may be confined to a small 
spot or include the whole endosperm. 

The results are given of aseries ol experiments carried out to determine 
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tlie conditions governing the transmission of these chaiact ;rs. N'liinorous 
t-rossings were made between soft and hard wheats and the progeny analysed 
as far as F^. 

I, — Experiments with wheats of the " true vSoptnkss" type. 
Xlie cross hard Algerian wheat I X vSonora 35, a soft American wheat, gave, 
in F|, plants with intermediate characters, in which the maternal and pa- 
ternal characters graded into each other, passing in a regular series from al- 
most hard to almost soft wheat. 

IVo hybrid? were chosen from F^-.— a) Xo. 16- 1 with 23 % of hard 
tfraiii and 77 % of soft and intermediate grain ; 6) Xo. 16-5, with 14 %of 
iiard grain and 86% of soft and intermediate grain. From each of these 
hybrid? were sown separately*:-- 1) hard grain ■; 2) soft grain ; 3) naturally 
mixed grain (.soft, hard and intermediate). Table I shows the com|)0- 
sition of the F^ obtained. 

Table 1 . — Composition of the F2 
of tJte cross hard Algerian wlwat i X Sonora 35 soft wheat. 


Ninjiber of F, plants with 


F, s«d used for sowing 


Thehard ^ccd' 

I of No. 16-5 » 


The soft seed 
Themisedseed 


i of No. 1 6- 1 
I of So. i(j— 5 

! of No. 1 6- 1 
of No. 16-5 


v'offli ^roe< f2V 0/ (/it: rrosi I X J 5 
0 / pJar.ts ptr (/(/.■■.v 


all hfird 

hard, soft 
and inter- 

all soft 

seed 

mediate 

seed 

seed 

12 

12 

I 

7 


r 

— 

14 

3 

4 

13 

5 

II 

3^ 

17 

19 

39 

10 

6?<S 

1151 

33e 


55 % 

15 

,0 


.Mthough the progressive passage from one type to another makes the 
.'tiuilysis and grading of the descendant? difficult the following facts may be 
discerned : — 

1) Selected hard seed tends to produce progeny with hard or mixed 
>eed with a decrease or absence of completdy soff seed, 

2) Selected soft seeds tend to produce progeny wnth soft or mixed 
sttd with a decrease or absence of completely hard seeds. 

ThO' facts become still clearer in the following generations. Thus, in 
1915^ a I lant (Xo. 16-5-1-15) was isolated from tht F., of Xo, 16-5 which 
liad 26 % of hard seed and 72 ®(,of solt and intermediate seed. Table II 
shows the composition of the F^ obtained, 
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Table II. - Compositim of the of the cross hard Algerian wheat I 

X Sonora 35 soft wheat. 


Numbet of Ft plants with 


Ft seed used for sowing 

' i 

; all hard 

h&rd, soft 
and inter- [ 

ail soft 


seed 

mediate seedj 

seed 

The haid of No. 16-5-1-15 produced . ■ . 

i 39 

8 

1 

The soft seed of No. i • 


27 



The Fgof hard seed is, therefore, composed of plants with harder mixefl 
seed with complete absence of those with soft grain only. The descendants 
of soft seed arc composed of plants with soft 01 mixed seed with compkts 
absence of those with hard seed only. 

Exactly the same results obtained in F^. It may be assumed that 
plants with mixed grain types are he^eiozygous with respect to the factors 
determining the texture of the endosperm, whereas plants with only oue 
type ot seed are homozygous. 

What are the genetic factors influencing the texture of tjpicall) sott 

endosperms ? / - . 

The author admits the exist mce of two independent lactors (containe'l 
in two different chromosomes) which govern the proportion of gluten and 
starch in the endosperm. TheV show incomplete dominance over their 
absence, so that th^ characters depending on it are all the more obvious as 
the niimljer of determinants present in the endosperm is greater. In the 
case of double fertilisation there may be in the endosperm three pairs of 
determinants A and B (ABABAB;. from which, by an uninterrupted senes 0} 
intermediate values, the formula ab ab ab denoting the complete absence 
of the determinants AB is obtained. Since the presmee of at least three 
As and one B produces typically soft seed, all the groups from Ab Ab AB 
to aBABAB would produce such seed. When there are less than thiee 
As and Bs the seed is typically hard ; this is the case for all the groups 
ababAB, Ab Abab, aBaBab up till ababab In all other cases where successuT 
reduction of the factors leads to three factors only, the seed is intermediate. 

The grain may thus be divided into three groups : — i) soft, 2) hard, 
3) intermedia!.e. Taking these considerations as a basis and representiug 
Algerian hard wheat by the symbol ABAB and Sonora soft wheat bv 
abab. the author draws up the genealogical table of the F^ and F^- 
values he deducts from it correspond very well with those found expen* 
mentally. 

II. — Experiments with soft wheats of the “ yellow berrv 
TYPE. — This charactei is very sensitive to the action of external factor?. 
In certain pure strains of hard wheats the percentage of ' yellow berry 
grains varies from one year to another. When the percentage of^>e]low 

[i«s] 
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berries is small the opaque spots are small but when the perct^ntage is high 
the spots are large and cover the whole endospeim. 

The factors governing the ap|)eaTance of yellow berry have not yet 
been defined or analysed. From their nature and behaviour it is, however, 
certain that they differ greatly from those governing “ true softness and 
are very sensitive to outsid'" influence. There is no doubt that the tendency 
to produce yellow berries is inherited ; this was proved by the experiment 
made irom 1914-1916 with 145 pure strains of Turkey wheat. A compari- 
son of the percentages of yellow berries in the different years of the experi- 
ments gave the following correlations 1914 and 1915; -f 57 % 4 % ; 

1915 and 1916 : -f 33 % + 5 % ; 1914 and 1916 : + 41 % ± 5 %• All these 
Cures' are more than six times greater than the probable error, 

1224 - On a Case of Permanent Variation in the Glume Lengths of Extracted Parental 
Types and the Inheritance of Purple Colour in the Cross Iritieum polonfcum 
X r. Eloboni, in England.— St. Ct.-OR Caporn, a., ia the journal of Genetics, 
Vol. VH, No. 4, pp. 259-280+2 Plates. Cambridge, August, 1918. 

The characters of the two parents used for the cross are 
Triticum polonicum : AvLrage glume length, 29,23 mm. Grain white, 
long and pointed, with a deep furrow. 

T. Eloboni. — Average glume length, 10.58 mm. Grain short, stumpy 
and hard ; pigmentation of the cells of the pericarp, 

A) GeumE length . — Fi generation. — The glumes were intermediate 
in shape and size to those of the parents, but varied greatly above and below 
the average. 

F2 generation. — There were three types of glumes : — a) as long or 
short as those of the parents ; b) almost as long or short as those of the 
parents ; c) intermediate between those of the parents. In reconstructing 
the^o/y^OKSo/i;ma^rc)n 5 (l)withrespecttoglumelength a curve with three 
distinct points is obtained, thus showing that segregation of the characters 
has taken place. According to Prof. Biffen (2) this curve results from the 
overlapping of three separate cur\'es representing the lengths of i) homo- 
zygous short, 2) long, 3) heterozygous short -long glumes respectively. This 
phenomenon is seen more clearly in F3. 

F3 generation. — The seed of 183 heterozygous F^ ears were sown in 
separate rows. In F^ 170 rows were obtained containing sufficient plants 
to give the following classification : — 


Number of F .lines 


found 


calculated 
bv the ratio 
t : 3 : I 


Sh(tn glume- j 

ihort, meilium and long {mixetn 87 

L'iiig glumes ,2 


42.5 

85.0 

42.5 


^ (i) See R. Sept, 1918, No, 975, {Ed.). —(2) Biffen,R. H-,in the Journal of Agriculiurai 
Science, 1905 {Ed.) 
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An examination of fjconftrmedthe observations made with namely 
that the numbers found agree very well with those calculated and withth^ 
ratio 1 : 2 : 1 of monohybrids. 

A further fact proved unniistakabK is worthy of attention. Id phnts 
\vith long glumes, such as those of the parent Triticum poloniatm which 
reappear in the Fo and Fg, the average length of the glumes (24,15 mm) 
is always below that found in the parent (29.23 mm.). Similar results are 
probably obtained with short glumcd plants, A\ith the difference that thi> 
average length of their glnmt s should exceed that of the parent Triticmn 
Elohoni: There is reason to believe that this shortening and leiigtheninc- 
of the glumes observed in tlie long glume d and short glumt d plants ot the 
F2 and F3 remains unchanged throughout all the generations. 

B) Gkatn colour. — I\ generation, — All the hybrids had the piiiph 
colour characteristic of Triticum Elohoni. 

Fj generation.— Grain with purple streaks on a light ground ocenrn d. 
There were 28 plants with purple grain, 8 with streaked grain and 136 with 
uncoloured grain, corresponding to the ratio 3 : i : 12. The ratio isrebtivelv 
simple, but the small number of purple-grained plants in spite the domin- 
ance of this colour in the I \ is surprising. F^ is yet more complieatal. 

F3 generation. — Numerous data on the colour of the grain.are givin 
and closely investigated. Nevertheless the author concludes that nonerii 
the ratios observed in the F3 can compare with the ratio 3 ; i : 12 obtained 
in the F.2. None of the hypotheses put foiward to explain these phenomem 
by multiplying the number of chromatic , inhibito ry , de veloping factors, oL . 
give a satisfactory explanation and the problem of the grain colour in 
crosses between Tritictwi polonicum and F. Eloboni remains unsolved. 

1223 - Experiments on the Structure of Common Rice and Gluten Rice, in Japan. 

-Yasuke, Y., in The Botanical Ma-aziiu', Vol, XXXll, No. 3/7, pp. 83'(jo. Tnkv", 

MllV, 

By crossing common rice with gluten rice (i) an J\ was obtained com- 
posed of plants with all the cxteinal eharacteis of common rice ami an F 
with ^,'4 of the plants resembling common rice and similar to gluten licv. 
These facts seem to point to dominance of commiin rice, yet, an analvci^ 
of many F2 plants show'cd that the grains of the ” common rice " type wvre 
not all similar but could be sub-dividcd into two groups 

Group endosperm of the grain is translucent and w'heii treated 

with an iodine solution of ]xitassium iodide immediately turns blue. The a 
are characters belonging to common rice and plants of this group must Iv 
considered homoz^ gons A A ] . 

Grotip 2. The grains, wdth semi-traiisluceiu emhispeim.^, give a red 
to reddish violet colour with iodine ; they are intermediate between thoA 
of common rice, which are translucent, and those of gluten rice, which arc 
opaque BB; , and should be eonsideitd heterozygous aB . 

The genetic data on descendants of grain which is considered hetorc' 

(i) of th(! variety knuwn ill Cipchiil-Chiiia as“ Nep 
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jf,ygous in respect of the above-mentioned characters, fully confirm the 
author’s hy|)Otheses. In six different cases the showed simultaneously 
plants of the “ common rice ” and of the " gluten rice ” tyi)es, in the ratio 
1:2:1 observed in cases of monohybridisni. The ^neial average obtained 
was 1056 plants of the "common rice ’’ type, 1740 hybrids (heterozygotes), 
and 8840! the " gluten rice " type. The corresponding theoretical numbers 
^vere 910, 1820, 9TC . 

Ill conclusion, rhe above-meiKkoied facts seem to show that the domi- 
nance of common rice over gluten rice is iiic(^mplete, but to prove this de- 
finitely, the Fj and must be anah sed. This the author propX)ses to do. 

The Inheritance o^ight and Loose Paleae in A vena nuda Crosses, in England. 

— Sr, CL\i!t Oaporn, A., in thu JoMvnal o‘ Ccnctics, Vul. \'JI, No. p]>. 2Z'r2.\(y (* 

j-'iiis. Caml)ri(]^i% I'li"'- 

Results of a series of reciprocal eri^sscs niiide between A vena nuda and 
tlu'ee varietu-s of ordinary oats — Thousand Dollar, Ligowo, and Xnbian 
Black — with the intention of studying the inheritance of the characters 
" tight " and “ loose " paleae, 

CiiAKAcnCRS (jp thr uARiCNTs. — A Len2 ni(da. — Long, dangling spike - 
\(-U w'ith as many as q flowers ; loosi-, free, iiu-mbranons white and giey 
paleae fioin which the grains are easily detiiehed. 

m The three folloAviiig varietie"-^ leive tight paleae : — Thor.stind DtilUir 
Oat. - Two-grained spikelets, rarely 3- or 4'graiiitd. Inner paleae thin but 
stiff, the outer thick ainl curled round the edges ot the inner. 

Ligow(' Oat, -- Like Thousand Dollar, save that it ten(L more- to' form 
3-gi allied spikeUts and its grain is pUiinper, 

Xnbian Llark Oat. -- Is a shorter strawed oat than the twA) previously 
described, 

Fi CrENKR-vaoN. -- The panicles contained a varying proiyirtiou of 
ntany-fliWered spikelets of the " nurja ’’ type, and, in the basal regions, 
tl]c 2-flowvred spikeU ts predominated. 

The paleai showed every conceivable gradation from the " pure tight " 
< ! the iight grained parents to tin- wholl\ nieinbi anous palea. 

The peo'entage of pufe tight - lunged from 20.410 6S.7 %: that of 
the " pure loc'Ses "from 7,8 to 46.8 % The rise of the one appears to be 
eorrelated by the lall of the other, not only when different plants are com- 
]U!ed, bur also in difterent zones of tlu- sa.iiie plant , .is are shown in the pro- 
portion'-; found in one plant - 

i-t. nrxle nf liu- ivniiek' . . . n; r> i»iiTe 6.i S I'lirc Ico.-c? 

-'■-'•'''hi 

U'l- ■ ■ ' ... :6.S 3’vo ■ 

(th. . .15.0 

Isisi. ... r.i";, -irrd. 

This gradual diminution in the number of tight paleae' and increase in 
the munbei; towards the tip is a tendency n-eticeabb- in even lietcTozygons 
panicle. 

In the case of Xnbian Black K . ICiU.'i? n;/antbe Fj colour was a bright 
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brown sometimes overlaid with a faint greyish flush. This may be due to 
the fact that the black parent is really made up of at least ^3 different kinds 
of blacks, represented zygotically by the formulae BB B'b' QG ; BB B^b' gj; 
and BB b'b' gg, where p and B' are fartors foi blackness, and Q for grey 

colour, . 

In the Fi of the cross between Avena nuda and the white oats Thousand 
Dollar and Tigowo, the plants raised were a mixture of greys and whites, 
with dominance of grey in the cross grey X white. ... 

F, Generation. — This contained pure tights and mixed individuals. 
The propordon of plants with all grains tight were as follows 

1) Out of 213 Avena nuda ^ X Thousand Dollar r ^ , 64 plants. 

2) Out of 172 Ligowo $ X Avena mda , ^^-^nts. 

3) Out of 133 Avena nuda X Ligowo ^ , 31 plants. 

There were thus 518 plants with free parcae and mixed paleae, against 
144 with all grains tight, in the ratio of 3 : i, as was confirmed by further 
analy;,is. 

F3 Generation. - - The plants of mixed type of the gave in the F3, 
the following types: — 

I. -- Pure tights. — All the grains on the plants enclosed in tough, 
wholly sclerotised paleae. 

II. — Tighi-containers. — One or more " pure tight paleae, the rest 
varied. 

] II .--Hard hacks. -- No pure tight ’’pales. Paleae partly membranous, 
partly stiffened, the hard portion varying from a slightly thickened midrib 
to the stifiening of nearly the whole palea. 

IV. — P^mlti-looses. — As in type HI but the hardening is never found 
above the lowest palea in any of the spikelets. These ver^e closely 01. tht 

V — Pure looses. — All paleae absolutely membranous. These 5 types 
were distributed as follows in ■' he F ^ : 


i 



F, Plants 

1 

Total 

jf, crosses ' 

Type I 

Type II jType III Type IVj Type V j 

Fi plants 

Thousaoi] Dollar X Avena. nuda ^ . 

1 

1 283 

i 

610 i 

i : 

61 

18 

1133 

Avena nuda X Ligowo ■ 

163 

341 ^ 

II3 j 

24 

16 

657 

Ligowo (5 X Avena nuda ^ 

164 

359 

95 ' 

! 

25 

xa 

65 

TotAls . - . ■ 


1 131 « 

! ' 


44 

S 44 S 


As might have been expected the pure tights make up almost exactly 
%of the total. 

Type H is really a mixture of 2 distinct types ; it contains some 
that never throw pure tights, as is shown on analysing the progeny. T e 
author found that 78 out of 1310 are of Type H . On adding these 78 plants 
to the numbers 369 -f no + 46 of Types III — IV — V, we get a total 
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of 603. Inthis way, the respective numbers of plants of types I, II and 
III — ' IV V, i, e., 610 1232 603, would be in the ratio of 1:2:1 
showingthat cow^/tff^tightnessis determined by asingle independent factor! 

But what is it that causes the heterogeneity of the 603 plants of the types 
in -- IV V, wMch have the one common property of being unable to 
give rise to pure tights? On adding the number of plants of Types IV 
and V, we get 156. or about % of the total 603. This proportion shows 
th?t other facto is must be coming into play, assumed by the author to 
be 3 in number :X = a factor capable of rendering all the paleae on the 
plant pure tight ; Y = a factor capable of rendering some of the paleae on 
the plant pure tight ; Z = a facto 1 capable of rend'rring some of the paleae 
on the plant moreorlci^sclerotisedbut never wholly tight. 

All the pure tight forms must be homozygous to X, no matter whether 
the> contain Y or Z 01 not. Similarly all plants which never throw pure tights 
must be recessive for X (their formula would be xi). On crossing these 
2 types, we get a large number of Fj combinations (e. g., XYZ xYZ; Xyx 
xyi; XYz xyz; XYZ xyzK all with a constant feature : the heterozygosity of X, 

Ic the Fj there IS of pure tight plants, and of variably tightened 
paleae according as Y and Z are present both homozygously, bith he- 
terozygously, one homozygously and one heterozygously and so or, or both 

absent. If should be added that the functions assignedto the factor‘d Y and 

Z are merely hypothetical. 

Number of SPIKELKTs. - Tight pales have the advantage of holding 
the giam and thus preventing it from being shab^n out; it is thus a character 
of great agricultural value, which it wouldbe desirable to combine with the 
many-flowered habit of the A:ma nuda spikelets. Unfortunately the au- 
thor has found that there is an absolute incompatibility betw^een these two 
characters, as the food materia] which might be used to produce the addi- 
tional grains is used up instead to strengthen the paleae. 

Colour OP THE Paleae. — There is no repulsion between greyer brown 
colour and pure tight paleae. though the author had previously thought 
there was, judging from the material studied. 

1227 - Selection of a Type of «Pe-gya” Bean(PAa^eo/£/j lun^tus var.) witha Low 
Prussic Acid Content, in Burma. -war™, f. j., an.i kokoovi, miht .Uncuiiurai 

Urscarch Ifisitiiftc, Pusa, BuUdirt^o. 79, n Pp. + 6 Tables, Calcutta, igi8. 

The bulletin underreviewgivesthe results of aseiies of selection experi- 
ments aiming at the isolation of strains or types of "Pe-gya " (Buima bean, 
a variety of Phascolus lunaius) poor in prussic acid so as to avoid if possible' 
the cases of poisoning attributed to this bean by London firms. 

(^e hundred Pe-gya plants were collected from the Sagaing district 
m the prussic acid (HCN) content of the seeds determined by the follow- 
ing analytical method:— 

The glucoside was extracted ftoni the finery-ground seed with alcohol, 
e alcoholic extract evaporated to dryness, was taken up with water, hy- 
Irohsed with dilute add, then distilled over a water bath, air being bubbled 
'trough during the process. The hydrogen cyanide thus obtained was aV 
ed by 30 cc. of sodium bicarbonate solution. The distillate was then 


[itic.iixi] 
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brought up to a volume ol 400 to 500 cc. with water, 30 cc. of normal 
notassium hydroxide and 16 cc.of an aqueous solution of ferrous sulphate 
^ded and the whole shaken at regular intervals for three hours. The 
liquid wasthen acidified and left to standfor some days till the Prussian bint ; 
was completely precipitated. The precipitate was filtered, washed with a ' 
small amount of alkali and the Prussian blue re-precipitated. If ,he 
amount of Prussian blue was small it was determined colonmetiically.ii 
large it was collected on a filter, i gni ted and weighed as ferric oxide (Fe.Oj. 

While making these determinations large differences were noted m 
the prussic acid content of the seed. For selection purposes eight plants 
were chosen two with a low HCX content (0.0004 to o,oot2 %),two whh a 
high content (0.0138 to 0.0347 %) with a medium content (0,001? 

0.0012,0.0030,0.0112%). 

There was no difieieiice between the size, shape, or colour ot the beans; 
they ail consis^ted of a mixture of biowai mottled seed witli seed of a more 
uuiform brown. Xo con el at ion could, therefore, be found between the 
external caracteis and the prussic acid content which would simplify se- 
lection by avoiding long and difficult analyses. Seed fioni each of these 
eight plants was sown in three districts with widely* different chinates; 
i)^lMandalay,in the arid zone ; 2) Hmawbi,in the wet Irawaddy delta zone; 
3) Tatkon, in Central Burma, where the rainfall is inteiiuediate. 


of prussic acid in the seed of the parent pi mis 
and those of ike dcsce7id(infs.' 





■ 



DcscfndaDt^ 




rare!) 

;t pl.mt.- 



Mandalaw 


nmawCi 

Talk'-" 





lit ?owini: 

2nJ sowing 

^rd sowing 









0.‘ '(.!o8 

_ 

0.00:0 

I,ot 

1 ... 

-..OCii] . . 

1 2 

0.' «o8 

0.0012 

0.0 no 

0.0015 

0.00:5 




' 3 



0.0016 

0.0OT3 

— 

0.OC16 

3 /-'t 

II . . 

o.'.iC'm . . 

' 3 

0.0016 

0 002 1 

— 

I'.o 'J7 

O.f.Olb 

Lot 

Ill . • . 

O.COl? - 

• 5 

0.0016 

0.0021 

0.^021 

— 

o.cx:; 

Liu 

IV . . . 

, 0.f Ci22 . 

. 6 

0.' * 2l 

0.' 027 

O.OO46 

0.0027 

0.002+ 

Lot 

. . 

'-.'.O':';,'' . 

. 7 

r‘.co28 

o .''043 

0.0' 62 

0.0' 13O 

0.0031:' 

I/a 

VI . . • 

>.>.0112 

s 

0.0058 

C'. 0 O 72 

0.0146 

■ ‘.'094 

0.0045 




i 0 

■ 

0.' '2.'}9 


— 

0.0 10' 


vn . , . 

O.OI;,S . 

/ 10 

0,0083 

'■.^2.42 

— 

0.0220 

0.!. lO- 


vin . . 


1 II 



o," 3 I 7 

0.0317 

— 

O.'It' 

LA 


■ ' f 2 

0.0250 

0,0314 

0,0325 

0.0311 

o.'aiS 


The prussic acid content of the seed c)f tlic descendants obtained 
of these stations was detei mined by the met hod aiieady given. Ihe iw- 
are given in tlie above table together with 1 hose found for the patent 
of which lots l-II (pf.or in HCX) and VII-VIII (rich in HCX) had lieeii ar 
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vidcdinto two, the first with mottled seed, the second with uniformly brown 
seed ; both these groups had been sown separately to determine whether 
any correlation existed between the difference in colour and the prussic 
acid content. 

From this table it is seen that, in spite of the great differences in the 
climate and soil of the three stations, the seed with alow and that with a 
high prussic acid content alw'ays piodiiced descendants poor or rich in 
prussic acid respectively. 

CoNCWSlONS : — In spite of variation caused by climate and soil the 
prussic acid content of the “ Pe-gya ” bean i*' an inherited character which 
remains fairly constant in the descendants. 

There is no correlation between the colour of the seed and its prussic 
acid content. 

The best “ Pc-gya Leans grown in Buriiia so far still contain a little 
prussic acid, but only half the amount found in the beans imported from 
ifadagascar to solve the problem of decreasing this toxic principle. 

1228 - Behaviour of the Hybrids of the Two Varieties of Peas“ Siroendo ” and ** Sans 

Parchemin tres large Cosse”; Experiments in Japan. — n.Jh hu hoih - 

)iu«/ Vol. XXXn, No. 377, uj). 'jl-ioj -j- z i’ig.-. Tokyo, May, 

The Japanese pea " Siroendo " and Viumgrtn's Sans parchtmiti tres 
large Cosse ” pea both have edible pods wdiich have not the. parchment-like 
lining common in many other varieties of peas with unedible pods. By 
crossing these varieties the author obtained in the Fj hybrids of a totally 
different character from the parents, namely wath hard, parchmeut-like 
pods which did not wilt wh.n ripe but kept their stiffness and opened 
when twisted. 

This rather rare phenomenon suggests the presence of tw'o complemen- 
tary factors which, being separate d in the parents, have no effect, but when 
iniited in the hybrid cause the parchment-like thickening of the pods. 

Should this be really so plants wath stiff pods and others with soft jxids 
in the ratio 9 ; 7 should be found in Fj. An anal) sis of 622 plants show^ed 
there to be 339 with hard pods and 283 wath sofe pods. The theoretical 
llgiires corresponding to tlie ratio 9 : 7 are 3^9.88 and 272.12 respectively. 
The agreement between tin- numbers found and those calculated is satis- 
factory, the deviation being + 10. 88 and the probable error 12.37. 

An analysis of several plants showed : — ■ 

1) Fj plants walk soft p)ds produced exedusively plains with soft 
pods in the F3. 

2) Of t he F, plants withhardpodsonly some gave in Fjdescendants 
’vith hard pods {Group A), whereas the others gave a progeny of 
mixed plants, some having hard pods and some soft prds amongst which 
may be distinguished group B (with ratio of the two types r’qual to 9:7) 
•iud Group C fwith ratio equal to 3:1). Numerous analyses show^ed the 
three groups A, B ond C to be in the ratio i : 4 ; 4 as is seen from the 
following data:— 
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Number of F* plants with hard pods 


Descendants la F| 


68 


Homozygous (with hard pods) . 
Heterozygous 61 


7 of grimj) A 
33 of group li 
.'8 of grtiup c 


All these facts may be accounted for if it be admitted that the thicken- 
ing of the pod is due to two factors separated in each of the parents, tlu^ 
factor L, producing the parchment -like tissue but unable to exercise this ac- 
tion except ill the presence of D, which acts as a developer. The results 
of the cross might be formulated a,s folk ws : 


/■’ (iMOvllts) 

Fi ( 1 st gone nil ion of hybrids) | 
J'i (:nd gnieration of hybrids) | 


LLdd i DDK 
OLdl 

DDLL f 2DDLU 2DLLd 1 -IDLdl 
DDII lldd f ddll 
ZDlId i 2LddI 


(0 

(2) 

d) 


By a study of the gaiUctie formula ot the F2 it is p<.)ssible to determiue 
in advance the com|K;sitioii of the The stveii combinations of (2) and 
{3) represent individuals with a single factor whiclginthe following genera- 
tion, will givj descendants with soft (unthickeiicd) pods. On the other 
hand, of the nine combinations of (i) only the first DDLL will give homo- 
zygous descendants composed exclusively ot plants with parchment -like 
pods, whereas the others will produce mixed desemdants in the ratio 
9 1 7 and 3 : I, as is seen from the billowing diagram ; — 

DDLL wUh hnniozy^nus dc^ciiidnips 
DLL! ) 

DLLd ! niixt-d discLiidunls iti the ratio 3 : i 

DLdl . - » .,:7 


These formulae and figures agree perfeCLly with the data obtaintdliv 
analysing Fg and F3 aud confirm the author's hypothesis of the existence ot 
two complementary factors, the fusion of which causes thickening of the 
p'ids. 


1229 " Altornate Wheats. — he Vilmorin, J., in FcuHle d' InformiHons du Minislire (if 
F Agriculture ,'V car XXIII, Xo. lO pp. Pari?, January 8, 

“ Alternate wheats " are wheats which may be sown altcrnatel; in 
autumn 01 spring as opposed to purely spring wheat, such as March chiddam, 
which cannot be sown in autumn. Wh ats which may be considered alUr- 
nate are : — 

i) Wheats which he sown throughout March: — 

BU des Allies. - Grain sown at tlu* jiui ol February ma> ripen at tlic 
same time as winter wheat. Very fine, white grain. Do:.;s well sown in Marcli 
in the north and centre 01 France. 

BU seigle. — Docs well in very light soils which appear unsuited 
to rye. 

{|«28-I2S»] 
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Amidonnier Wawt;. — Suitable to cold, mountainous soils and does 
v^ell where othei wheats do not yield at all. Grows remarkably quickly, 
yield not large. * 

BU d$ Noe. Suitable to any average good soil so long as it is 
healthy. Subject to rust. I>>es well in the south. 

Barbu d gros ‘^rain. — Also does well in the so uth. 

Saumurdeprintemps. — Grown in the plain oi Caen. 

2) Wheats which must be sown before March 15 at the eatest 

Bordeaux. — Does well in clay or vegetable soils as well as calcareous 
subsoils. Is most common in the vSouth-West. In the West and Centre 
it covers half the area under wheat. 

JapheL — Does very well in Februar>' and often in March. Is suit- 
able forsowing in spring where winter wheat has failed through frost. Much 
i> I own in Mormandy. 

Hmsson sans barbes. — Very resistant to heat. 

A) Wheats which may be sown in February;— 

imersahh. — Very early ; adapted to the rich soils of the Centre and 
North. Is being grown more and more in France. Is particularly popular 
in IvOmbardy. 

Dattel — Is sown in February in the Pas-de-Calais and Somme depart- 
ments. Ears a little late but gives a good yield regularly. 

Gros him. — Does well in all soils ; one of the most widely grown va- 
rieties. ^ 

Touzelk rou^e de Provence. — Should be confined to the South as i. is 
aftected by cold. In healthy, calcareous soils in Provence and Languedoc 
it gives large yields. 

Rouge de Saint-Laud. — A little sensitive to cold. Good variety for 
the West, 

Rxchellc hlaribhe de Naples. - - For the south, and south-w’est districts 
and the calcareous soils of Deny . Slightly sensitive to cold . 

Richelle blanche hdtive. — Excellent for the warm climates of the 
South and Algeria. 

Bte de Gironde. — Beardless wheat. Tillers little but is very resistant 
to rust and smut. An excellent wheat tor calcareous soils but ver\- sensitive 
to cold. 

Of the bearded wheats may be mentioned 

Rouge proUfique barhu. — For the South. Adapts itself to any soil. 

Rieti Gives good results in good soils and even in the medium soils 
ot the centre. 

PHanielle blanche de Nice. -- Variety for the South, for rich, and 
pU'ferably calcareous, soils. 

Finally, with certain reserve. Bon Fermier. ~ An excellent, very widely 
grown wheat. It is often planted in February and commonly does well in 
spring, but its success at this season is not absolutely assured. 

1230 - Manitoba Wheat in 1M8, in Algeria. - trabut.e., in i> Pro^rk a-ricou a viHcoU, 

Year XXXV, No. 28, pp. 38-39. Montpellier, July 14, 1918. 

Manitoba w^heat has given good resiiltsthis year in Algeria. Its resist- 

[1X39-1X31] 
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ance to rust was remarkable, not one smutty ear was found in the ex^ 
perimeutal crops of the Botanical Station, the ears were longer than in the 
previous year, aifd the grain very fine. The seed received contained se* 
veral varieties win chit was necessary to separate and cultivate separate]}- 
At first sight five diSerent varieties may be easily distinguished 

1) Manitoba A. — White, more or less long ears with only a few short 
awns at the tip and three or four abortive spikelets at the base. This form 
i s ve r y si mil ar t o M ar qui s wheat , bn t behaved di ft er entl y i n su m ni cr cult n t a] 
experiments. Marquis wheat, sown on July 15, 1917, gave a crop in Octo- 
ber ; it adapts itself well to irrigation and might be cultivated with mai^c. 
Manitoba wheat, under the same conditions, grew, but only gave a few thin 
ears. 

2) Manitoba B. — Is distinguished by longer ears free from abortive 
spikelets at the base of the ear. 

3) Fife. Similar eat but red ; probably one of the ancestors of Mani- 
toba. 

4) Huron. — Long white, bearded ear. 

5) Bearillcss hard wheat. — Short, close car. This hard wheat i? of 
good quality but can only . be judged when it has been isolated aiitj 
grown on a large scale under varying conditions and compared with the 
native w'heats. At first sight it appears to be a hard wheat snitable foi 
dry countries and late sowing. It is a spring hard wheat. It is not veiv 
common in cultivated Manitoba wheat and the ears shonld be sought foj 
and cut before the harvest. 

1231 - Rhodes Grass {Chloris Gayana) at Cuba. — goodm.\n, d. s. im<i centcrio^ 

At. A. , in the de .t ;; iculiura, Comerdoy Trabajo, Yeiii I, No. i , pp. 1 7-1 8 

Havana, January, 1918. 

Mr. Goodman, of the Chamaguey Agricultural Station, aud Mr. CunJifie 
of the Santiago del as V^gas Station, grew Rhodes grass experimentally. 
The former louml it entirely satisfactory, giving a high yield, being easily 
made into hay and accepted by live-stock without difficulty. The lattei 
found it suitable to poor, light soils, and one of the most productive fodder 
plants during the dry season (but less so duiing the wet season). Sowing 
in July in pool soil gives, in January, about r.2 tons per acre and, eight 
months latei t.6 tons per acre. The hay is excellent and keeps well. 

1232 - Cotton Growing in Venezuela. — Hesuy, F. a., in Commerce Reports, No. 193, 

pp. 642-643. Washington, D. C., August i?, 1918. 

It is stated that the cultivation of cotton has been regularly carried 
on in Venezuela since the American Civil War. Duiiug the last 20 yeuis 
the domestic cotton-manufacturing industry has developed considerably, 
and in spite of an import duly of 3.43 cents per lb. on raw cotton, the 
industries have frequently been obliged to import it from the Uniteil Statfs 

The chief cotton -growing regions are near Valencia and also further 
in the interior in the State of Portuguesa. It is also being gifiwii near 
Barqiiisimeto, Coro, and in other localit'es. The high paces that have 
prevailed for the past two years for cotton and cotton goods have given 

[nso-irns] 
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a great stimulus to cotton growing. Tlie Government has aided in this 
movement by the distjibution of seeds. The only figures the writer has 
available showing the quantity raised are the following, which are stated- 
in metric tons (of 2 204.6 lb.) transported by the Gran Ferrocaml de Ve- 
nezuela States of Aragua and Carabobcj 1906, 254 tons; 1912, 3 002 
tons; i 9 i 5 > n-io tons; 1916, 1223 tons; and 1917, i 931 tons ; the 
production in the State of Poituguesa for 1916 was 605 tons, and in 1917, 

1 944 tons. These figures probably represent seed cotton and do not by 
any means include the entire production of Venezuela or even of the 
consular district of Puerto Cabello. 

Official reports predict a bright future for the in^Just^y^ The locusts 
have proved very disastrous at times and were largely responsible for the 
drop in production in the Axagua-Carabobo region from 1912 to 1915, It 
is thought that the climate and soil of Venezuela are better suited to the 
growing of "Upland "varieties of cotton than " Sea Island "or “ Egyptian 

1233 - The Production of Flax in Italy, hv^c-^mna naiiima, voi. n, xo. 35, p. 103. 

Rome, Aiigtist 22, igi8. 

Flax production in Italy has been rapidly decreasing during the last 
twenty years as a result of the everdnereasing competition with imported 
cotton. Whereas the production in 1895 was 392 000 cwt. of fibre, in 1913 
it was only 39000 cwt. In that year the Italian flax industry imported 
39000 cwt. of raw flax, mostly from Russia, 3 900 cwt. of carded flax and 
78 400 cwt. of flax thread, chiefly from Eelgiiim. The Italian flax industry 
consists preeminently of weaving. More than three-quarters of the raw 
material used are imported. The most imjx>itant centres of production 
are bomba rdy, Campania, Calabria, and the- Abruzzi, wdiich togttlie-r sup- 
ply about 75 % of the total national production. In the five-yeaT period.- 
1670-1874, 1879-1883, 1890-1804 and the three years 1911-1913, tlie aver- 
age annual area under flax and the amount of fibre were 2('0 445 acres, 
453 3^8 ewi, ; 168854 acres, 389508 cwt. ; 129 8S3 acres, 381 270 cwi. ; 
and 21698 acres and 51334 cwt. rcsi)cctively. 

1234 - Exqerimental Cultivation of Jute (Corchoras oUtorius), “Malva” {Vrena 
lob&ta) (T), and Sunn Hemp(Cro^a/ar/ayj//7CM) in Cuba. — oirat-difr, in 
Ihi- RevUta de A^riculiura, Comcrcic y Trabojo, Yi ar I. No. t. pp. 5-7 -I- ^ Fit-. Havana. 
January, 1918. 

The sugar ind\estry of Cuba uses 25 million sacks annually. The au- 
thor was entrusted with the task 01 studying the jx^ssibility of making these 
sacks in the country, He brought from Tnilia sciri of jnie iCori Jwrus oH- 
iorins), " malva " (Urenn lobata) end Sunn hemp iCrofaima jnncc-a) which he 
sowed and cultivated in different parts of the island, obtaining perfectly 
satisfactory results. If, how’ever, these plants are to be grown on a large 
8cale and compete with the Hindoo production, it i.s eSvScntial that prepa- 

(i) UremilobaUi - “p-ika” or Mulayasc.ir Jute (M;uUga-o.irbi5i'c/?.,OLt.. i^nr.No. oig) 
-“piri-piri” (Huianu, Haiti] = " bun-wlira ” (luaia), {Fd.) 
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ration of the soil and fibre be done by machinery. The author himself 
has invented a machine for removing the fibre. 

1235 - Experiments in the Growing and Manuring of Coconuts in Ceylon. ~ The i>o. 
pical Agriculturist, VoL L, No. 4, pp. 209-213 + 5 Tables -f 3 Diagrams. Peradeniya, 
Ceylon, April, 1918, 

The Committee of Agricultural Experiments of the Ceylon Agricultural 
Society publish the results of experiments in coconut ’growing carried out 
from 1915 to 1917 at Chilaw and Pitiakande. These results are summarised 
in the two appended tables : — 

Table I. — Results of expcrmcfits at Chilaw. 


Plot 

No. of 

palms 

Treatment 

1 

i 47 

Clean weeded - . ! 

2 

: 72 

1 

Sulphate of ammonia 2 i/a lb. per palm^ 
1915. Disk harrowed monthly, 1916, ; 

1917 ! 

3 

: 89 

Groundnut cake 6 5 b. per palm, 1915. ; 
Crushed fish 6 lb, per palm, 1916, 1917. ' 

4 

8r 

Steamed bone meal 8 lb. per palm, 1915, ^ 
1916, 1917 

5 

S4 Sulphate ol ix>tash 2 3/4 lb, per palm, : 
1915, 1916, 1917 

6 

■ 78 

Ammonium sulphate 4 lb. per palm. 
1915, 1916, 1917 

7 

92 

Mineral nitsture 6 !b. per palm, 1915, 
1916, 1917 

8 

68 

I,ime :o tons per aero, rgi6 191 7 , . : 

9 

; 85 

Mixed, manure 10 Ih. per palm, 1915, 
1916, 1917 

lo 

: 107 

Mulched with husks in 191 5, no treatment j 

I r 

100 

Mulched with hudrs in rings round palm 

12 

lOI 

Ploughed 

13 

99 

Ploughed and disked, 1917 

14 

46 

; Dug with “mamaty” (large hoe) and 
mulched with leaves 

15 

, 81 

Watered 

16 

: 59 

No treatment 


Number 
of coconuts 


per ; per 
plot I palm 


of coconuts ! of coconuts 


per per ij pet p« 
plot I palm : plot palm 


I93l| 41.1112677; 57.0 [13262 69.2 


2804 38,9 ;: 4810 

358r 40.2 ;' 50 i 4 l 

4429; 54-7 !j 

3542; 42.2 1 5225; 

3829: 49.0 'j 4C174 

3304; 35 . 9 ;i 47 M 
2674; 39*3 ;| 330 C' 

33^3 39.8:] 4499 
2933 27.4 14616 
2861 2S.6;i4286 
2936 29.1 I 4691 

1859: 18.7 3694 

2338 1S.4 ,12294 
„ I -- 113087: 
! 2373 40-2 3222, 


66.8 5267 73.1 
56.3 5217 58.6 

7 i .6[;5<^48 69.7 

62.2 ; 5690 fr .7 

52.2 5'M 

51.2 55S5 6".? 
48.6 I 4037 59-6 

52.9 is 5464 64.2 

43 I ! 4576 42-: 

42.9 ; 3713 37 1 

46.1 -^3772 3 " 3 
37-3 .'3384 34 >i 

50.0:; 2054 .h-6 

38.1 : 2094 2-^ 
54.6^^3053 3 I-: 


Notes. — The soil of plots Nos. ii, 12, 13 and 14 is sand^’. 

No. 15 requires more than irrigation. Mulching round the palm is insufii 
cient unless the soil is tilled yearly and then mulched. 

The results show improved yields on half the experiment plots 
most satisfactory yields wei:e obtained on plot No, 2. Liming plot No. >- 

[lt 34 -i:S 5 ] 



Oir^YlEDING CROPS 


1319 


gave satisfactory results ; it was decided to reduce the amount of lime to 10 
cwt. inthc future. 

Table il. — Results oj experimc-nh ai PiLiakande. 



Notes. — M^eather conditions have a great effect, Plots ^ and 5 gave 
increasing yields from the beginning in spite of the weather conditions. 
The value of stirring the soil and of mainire is clearly showm. Besides these 
results two tables are given, one of the yields obtained in experiments at 
ifalia Iluppalama, the other of measurements of the development of Laves 
and trees made at Negombo from 1914 to 1917. 

1236 - The Properties and Botanical Origin of “Cu-n 4 u”. — cnEjALiKR, a., in the 

liulUlin kommiqw iU I'huioihinc, Yuar XXI, Xo. 130, pp, 325-330, ILiuoi-Halphong, 
Jfay-June, 1918. 

The products known as “ Cu-nau are of great commercial and indus- 
trial importance in Tonkin. The name is given to sub-split ri cal or oblong 
\v6ody tubers varying in size from that of a fist to that of a head. They 
arc rich in tannin and colouring matter somewhat resembling catechu and 
gambier or rather the dye obtained from mangroves of the genus Ceriops. 
These tubers are found in the forests of almost the whole of Tonkin and 
North Annam. In addition to those used for local consumption 5 000 to 
8000 metric tons are exported amnially, chiefly to China. 

In the Far East Cu-nin is used exclusively for dyeing, especially 
for fishing nets. A cheap khaki dye, for dyeing coolies' clothes is also 
made from it. The tuber is soaked in water, grated, and left several days 
to ferment. To obtaip a black colour the dy'ed material is buried in the bad- 
smelling mud at the bottom of ponds; the colour turns black but is not fast. 

An analysis made by M. E. Ros6 (Director of the Chemical Laboratory' 
of the Pasteur Institute of Saigon) at the request of the Supplies Service, 
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gave tlic following results : tannins (Caperni method modified by Sisley) 
7.6 % of the tubers ; soluble non-tannin 5.4 % of the tubers ; insoluble non- 
tannin 6.3 % ; total residue taken up by water 19.8 %. The Cu-nau tuber, 
therefore, contains an amount of tannin similar to that contained in the 
bark of oak (6,8 to 13.6 %), 

The Cu-nau tuber is collected throughout the year in the foiests 
of the middle and high districts of Tonkin. The retail price is about 
%0.40 per 30 kg. and the wholesale price about per loo kg. In the 
Delta the prices have already dfuibled as a result of transport expenses 
and middlemen’s fees. The quantity *“Xpoi ted represents only a small pro- 
portion of the production, the full amount of which is unknown, as much of 
it evades the verifications of the forestry agents. 

There are several varieties of Cii-naii, some belonging to the geinis 
D ioscor ea, othQis to the genus Smi! ax (biliaceae). A de.sciiption is givuiof 
different varieties examined locally by the author during his forestry tours 
of 1917-1918 (made to draw up an inventory of the forestry resources of 
Indo-China) with their nanies in the different dialects of Indo-China, The 
author does not consider it advisable to make Cu-nau plantations for root 
production, but it would be useful to start small plantations for prodiieing 
seed with which to re-plairt the Cii-ufin forests which are disappearing. 
The Forestry Service should make controlled forest reserves of Cu-nau to 
be exploited rationally in due course. 

M. Ph. Eberhardt (t) has already pointed out the use to which Cu-nau 
might be put in Europe as a substitute for catechu. After showing that 
Cii-nin partly losos its c< rlouring power on diving he suggests the local pn - 
paration of a concentrated extract by infusion followt d by evaporation. Tin.' 
author agrees that this would he the best method of utilising this pro- 
duct, Should it be used for tanning, as advised by M. E. Rosli, it would 
have to be exported either in dried slices or as a solid extract similar to that 
prepared in Borneo fiom mangrove bark. 

1237 -• The Utilisation of Colonial Rubber. — Omiuuiiiicaiinu from thcTjistituiCoi(»iu;!i 

of present al by M. LouiS-Dop, of I'ranoc, Vice-President of the 

International Institute of Agriculture. 

At the reque.st of M. Leplae, Director Guiral rff Agiiculluie fd the BiJ* 
gian Congo, the Belgian Colonial Ministry has cf^mnhssioiitd M.G. VAN PlXT, 
attached to the Govc-imnenl of the Bt Igian Congo, to cooperate woth the 
Tnstitut Colonial of Marseilks in a study of the preparation and conditioning 
of rubber. After having assisted in the investigations of the RubberT.aboia- 
tory of Delft, M. van PELT directed the technical work of one of the lar- 
gest rubber plantations of Sumatra. The Institut Colonial of Marseilles 
intends to study first of all the measures to be taken so that African iiibber 
may profit by the technical progress which has been made in the prepara- 
tion of rubber. 

The “ CahiersColoniaux ” of October 18, 1918, published by the Institut 


(i) PH. Eherh.-vrdt, Lcs pfcmiires vigelalcs ei animates do I* Annum, Hanoi, 

1917, p. 66. {Author) 
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Colonial of Marseilles, contain a report on this subject by M. VAN Pelt, 
and another one by M. E.Batllaud, Secretary-general of the Institut Colonial 
on the measures nOw proposed for supplying France with rubber. Extracts 
from the resolutions of the Qffice established in French Guinea to prevent 
fraud in exporting rubber from this country, from the vSyndicate of Plant- 
gfs of Indo-China and the Professional Rubber Syndicate, complete this 
paper on the attempts made, with the active cooperation of the “ Comite 
(Ju Caoutchouc ” of the Production Organisation Service of the Ministry of 
Armaments, to use colonial rubber to the best advantage. 

1J38 - The Effect of Light in Healing Rubber-Tree Wounds. — India Rubber World, 

Vol. LVII, No, 5, p. 310, New York, February, 1918. 

Experiments on the effect of light on the healing of tapping wounds 
were recentlymadebyHARMSENon four yearold crees of equal dimensions, 
prom each tree a strip of bark and cambium (from i to 5 cm.) was removed 
a#h eight of r.5 metres and the wound covered with blue, green, >ellow, 
orange and colourless glass. Blue and colourless glass gave th'^ best re- 
sults, yellow the worst. Uncovered wounds healed more slowly than those 
covered with coloured glass, which, in their turn, healed more slowly than 
those covered with colouiless glass. 

1239 - New Varieties of Sugar Cane Produced at Porto Rico. — cowgill, h. b. {Esixri- 

ment Station of Rio Piedras), in the Revista de A-^ricultura de Puerto Rico, Vol. I, No. 3, 
pp. 114-118. San Juan, 1918. 

At Java, in the British Antilles, Earhadocs and British Guiana, ntw 
varieties of sugar are produced each year in order to obtain a cheaper pro- 
duct capable of competing with beet sugar. At Poito-Rico it is also ne- 
cessary to eliminate the poor and degenerate varieties. vSeed is seUcted 
throughout the island. The Experiment Station of Rfo Piedras collectid 
as many local varieties as possible and then crossed them. The hybrids 
were subjected to comparative tests first at the Station itself, tlu 11 in other 
experimental centres and by growers. This work, though still in pro- 
giess, has already given excellent results. 

There are four prominent new varieties — B-3412, Sc'aly Seedling, 
D-117, B-376. The first gives a large yield, its juice is of average purity 
and sugar content, and it is specially suited to Ihe hills of the southein 
coast of the island. The same may be said of the second. The third is 
better suited than the others to low land, in which it produces much 
thicker canc. So far the fourth has been tested only at the Rfo Piedras Sta- 
tion, where it has given .excellent results. Other varietits worthy of men- 
tion are B-208 for cool, rich soil, in which it surpasses the others in sugar 
content, but is very subject to injury from drought, D-109, B-3;^05, etc.' 

Among the varieties to be ch'minatcd are mentioned : — Otahitu or 
Cafia blanca of the Rf<i Piedras district, where it \*ic Ids little and is subject, 
to disease (it grows Well in the ricli fields of the south coast), dura roja 
or Cavengerie, Yellow Bamboo, Morada, and Pinang, 

The work on disease-resistant sugar canc has not yet given absolutely 
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immune varieties. Those which have proved most promising in the com- 
parative experiments are ; — B-4596, D-117, Caledonia Amatilla. 

1240 - The Cultivation of Sugar-Cane in Persia, — Caldwell, J. L., in Commerce Reports 
No. 129, p. 858, Washington, D. C., June 3, 1918. 

It is believed that the cultivation of sugar-cane was formerly more 
important in the Province of Mazanderaii than at present, for it appears 
to have been abandoned on account of the difficulty in extractii^ the juice. 
Cane is cultivated at present around the edges of cotton fields, hut it could 
doubtless be cultivated profitably on a large scale on suitable soil. The 
zone of cultivation is found in the rectangle formed by the Caspian Sea 
and a parallel line passing Amol, Baifaruche, and Saii. 

Since the .beginning of 1 he war, the price of sugar having greatly ad- 
vanced, the cultivation has again been taken up. It is estimated that the 
1917 harvest totaled about 120000 Tabriz! batmans (i 560000 pounds), 
of which Mazanderan consumed about half ; ic 000 batmans w^eie sent to 
Teheran and 50 000 batmans were transported in coasting ships to Enzeli, 
Chassovar, etc. 

Two kinds of sugar-cane are grown in the Province a) The *'lndi 
bale (the seeds of which are planted), which produces a sirup about the 
thickness of molasses of grapes, and h] Slicker ” (of which the shools 
are planted), yields a moist sugar which can be solidified. 

Sugar-cane is planted in tlie spring and must be harvested in the au- 
tumn before h is cold enough for frost. The fields must be well tilled, and 
much moisture is nccessaiy as in di>' years good crojis are not obtained. 

When the crop has been cut it is st:;eked on the giound ; near by a 
hut is erected for cooking the juice. Pour oxen are needed for cru.shiii^ 
the cane. The juice is boiled dinirig the night and about 50 mans (ym 
pounds) of dry reeds are used as fuel in one night. The process necessitate'; 
the presence of at least four persons. When done, the sugar is poured inki 
moulds and removed as soon as it is cold. The iiroduelnm is about i Ooc 
pounds per acre. 

Before the war 12 kharvars (8000 pounds) of moist sugar cost alxnit 
I0(^ tomans (at normal rates of exchange l toman is sliglitly I ss th:ui $ ij 
to produce and could be sold for about 120 tomans. Therefore, witli such 
small profits, peasants could plant only around the cdgCvS of fields or in sm.ill 
quantities. At present the can.* can be cultivated in large quantities, for 
whDe the expenses of production amount to aVjout 120 tomans for 12 kliar- 
vars, that amount can now be sold for 240 tomans or even more. Mohi 
sugar is worth at least twice as much as the siriqi from “ Indi Lele 

1141 - Yellow Sugar Cane ('* Mia-vang **), Red Cane (“ Mia-Iy”) and Small Cane 
(“ Mia^lau**)* Varieties Grown in Indo-China. >Scc nno of this Rcvic-d\ 

Z142 - Future of the Yemen Coffee Trade. — In The Board of Trade Journal, Vol. C, 
N0.1113, pp. 381-382 (380-382}. London, 1918. 

Coffee is the main jrroduct of Yemen agriculture and in 1909 there was 
a substantial increase in the value of tins export as compared with the pre- 
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vious four years ; but since the rain shortage throughout the Yemen 
highlands in the summer of 1910 there has been a great falling oft in both 
quality and quantity, .for many growers never emerged from ttte financial 
straits in which tney were then involved. The following figures for 1909 
^hovf the normal movements of expoited coffee: — 


Mazkels. 

Tons. 

£. 

Freiwfj (chiefly Marseilles), 

18.^9 

112995 

United States (New York and Boston) .... 

836 

51 000 

Egypt ■ 

908 

56 225 

Aden (for reexport) 

372 

22 750 

Lomlon 

242 

14 800 


• 

The various grades of Yemen coffee are named after the district of 
production. Harrazi coffee heads the market for quantity and general 
average of quality. The highest grades are Matari and Anisi, which are noted 
for ihe hardness and regularity of the beans ; if stored too 'oiig at Hodeidah 
or elsewhere on the coast, where the air is invariably damp, the bean of 
both these grades is apt to whiten at the ends, which infallibly denotes 
delerioiation to the practiced buyer ; the Anisi bean is pale yellow, and 
very hard ; it stqres better than the Matari. The districts of Heiinah and 
Reimali may be bracketed for yield and quality ; the bean is somewliat 
irregular. Coffee from Mount Eura lieads the lower grades, and is noted 
for the reddish tinge of the bean, which it loses if stored too long in the 
(lamp atmosphere of Hodeidah. The yield from J. Molhan i.s considered 
generally inferior to all other grades. The vague term Sherqi, or eastern, 
covers a large tract of country, and includes various grades ; an average 
quality ranks in the market rvitli the best from J. Reimah. Most of the 
Taizi coffee (S. Yemen) is imj^rted via Aden. It should be noted also tJiat 
the standard quality in the various districts may vary from year to year, 
owing to irregular liarvestiiig, wirich is traecjble to financial pressure on 
growers, or to political disttirbances. Large tracts of coffee have been 
destio^'ed in disturbed areas. 

1243 - Tea in IndO>China. — Eberhardt, P. , iu the colomale, 

^ GouvcrtKmnt GSfUral de [ndochine, Hanoi Scries, No. o, i8 pp. + i Plate. Hanol- 
Haiphong, 1918. 

The Species cultivated tin oiighout ludo -China is the The(^ ckincftsis 
Sims. {T. sinensis Linne), but there are niauy varieties. This may be 
explained by the variety of soils in which the crop is grown, as well as by 
differences in latitude and, consequently, weather conditions, which influence 
the development of the species (between 8^ and 25^ northern latitude.) 

Pierre describes five varictis of Thea chinctisis, — Bohea, lindis, pih 
hescetis, catUonensis and assamica. The author (temporary Chief of the Eco- 
nomic Service of the General Government of Indo-Chinn) believes there are 
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others, but this can only decided by a close botanical study of cultivated 
and wild plants from the five parts of the Union. Samples should be cob 
lected all over Indo-Chma for this investigation, the result of which the au- 
thor hopes to present to the Tea Congress to be held in Jiiva in 1919. 

NativK cultivation. — The districts of Indo -China in which tea is 
most grown are, in order of importance. Tonkin, Annam and Cochin-China. 
Methods are very rudimentary everywhere. The greatest mistake the na- 
tives make is to plant tea in low land though the species prefers mountain 
districts. The slopes and table-lands of the Annam Chain, from north 
to south of the peninsula where the species grows wild, is admirably suited 
to this crop which would make all this mountain district more healthy. • 

Th? native’s methods are the same everywhere. As he has not yet 
been persuaded to start nurseries he sows in the field, putting two or three 
seeds together in holes 23 to 32 inches apart. When germination is ovt-r 
only the strongest of the three plants is left, the other two being uprooted, 
Practically no care is given the plants, only weeding is practised and tV 
great hardiness of the plant makes this sufficient. Neither pruning uoi 
topping are carried out. Picking begins, as a rule, when the plant is three 
years old, and is generally so rough that the plant is entirely stripped of 
its leaves ; this occurs several times a year. 

The prices of the dried leaves vary so considerately that they cannot be 
attributed only to differences in the subsoil and must be due to diffoient 
species or varieties. 

European cirLTiVATiON. — Crops arc so far only grown by Europeans 
to a small extent. There arc barely 500 000 to 600 000 tea bushes in tin 
European plantations of Tonkin and 200 OOO in those of Annam. Every 
thing remains to be done and the Agricultural Services should rip^xmit 
specialist.s capable of directing the dc^velopment of European cultivatifin. 

The native has not attempted to improve the cultivation of tea because', 
apart from the rich class who obtain their tea from China, the Aiinamitc 
wishes to obtain qualities whi(di to us are defects ; he wants a very strain’ 
drink, bis palate being burnt by lime and betel, and one which will enable 
him to shake of! fatigue. Tannin, thein,a glncoside, an ('ssentiol oil, and 
an albuminoid (combined with the tannin), give the tea properties which 
are attenuated by industrial preparation and increase with the ago (d the 
leaf. The native picks the full-grown leaf and dtinks an extract of green 
or simply dried tea. 

Preparation. — There is only one establishment in Tonkin and twa in 
Annam for preparing tlK leaves for ex^xirt ^o Erance. The tea preparathni 
industry has, therefore, yet to be created in Indo-China. This, liow'ever, enn 
only be done when tea growing is definitely established on a rational basis 
and it has been possible to show the quality of Indo Chinese teas. 

Wild tea, — Apart from th? formation of plantations attention should 
be given to the improvement of thr: wild species, abundant in the mountain 
chain which crosses the peninsula, with a view to the production of theni, 

The author reported for the first time in 1907 the existence of wild tea 
plants in the Tamdav Range, Tonkin. has since found this plant 111 
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(liiTerent parts of Upper Tonkin and in the whole Annam Chain (North and 
Central Annam). According to recent information the tea drunk b) the 
natives of Laos is obtained exclusively from wild plants, with the exception 
of the tea from China consumed bj the rich classes* There appear to be 
two species of these plants : — i) the “ Miengduang very common in the 
basins of the Nam-sang and Nam-bon (Muong of Vientiane), in the Tasseng 
of Natho (VangO’Vieng), as well as in the Toiirakhom district ; it is a forest 
variety but has become acclimatised well on the banks of the Honei, 2) the 
" yiieng-noi ”or“ Mieng-kay lesscommon, and found almost exclusively 
in high districts and forests; it grows largely in the Muong of Vang-vieng 
and of Burikhane, but little in the Muong of Vientiane. 

Tea TKADE, — The details of the Indo-Chinese tea imports and exports 
are given in table form. Annam is by far the largest exporter. In 1916 Indc- 
China exported 918 metric tons of tea, of which 888 went to France ; 81 1 
tons of this quantity were exported by’ Annam alone. In 1 91 1 the expoits 
were 559 tons (^87 tons for Annam), of which 56^ tons were sent to 
France. Indo -China imports tea from China (especially from Hong-Koug) 
and India. In 1915 the imports amounted to 970 metric tons, in 1916 to 
TU- 

Analyses of aijf&rent varieties of tea prepared by the native and by the 
French methods are given. The analyses were made b} M. Aufra Y, Di- 
rector of the Agrieultuial Laboratory of the Institute of Hygiene and Bac- 
terioIof;>y at Tonkin. The teas analysed were : — 

1) Teas prepaied by native methods : — tea from Tiau-uinh, mcc tea 
of Tsc,2nd, aiid3rd quali .y, Che-Lu/ruyet-Iu, Man-thang, Vda-tidn, Ch6- 
tuoi, Ch^-tuyet,Ch6-ta, , Ch^-bang, Bac-quang, Ch^-tu, et Ha-giajig,Tayet- 
thai, Chfe-thai. 

2) Tea prepared by French metbeds : — Chaff anjon tea. 

The analyses show Tonkin teas to b • poorer in tannin and alkalo id than 
those of Annam, which are the richescin th? world in theiu. They could, there- 
fore, be grown advantageously fespeciall} the wild species) for extracting 
this alkaloid. The analyses also show Tonkin teas to resemble Chinese 
teas in their tannin and alkaloid cont.ent. They , howc-ver, differ 
in composition, so that th^y should not be prepared by the methods adopted 
ill India and China. Great attention should be given to the chemical reac- 
tions so as to find the critical point which determines their quality, 
especially with respect to the fermentation. 

It must uot be forgotten that the commercial preparation of Indo-Chi- 
nese teas is closely connected with the existence of rationally conducted 
plantations. Great progress has already been made in this direction. The 
natives supplying Kurcpeaii firms have been pensuaded to bring young 
leaves which resemble much more those treated in Ccvlon and China, 
instead of old ones. 

The quality of Indo-Chiue-'se teas has been tested by experts several 
times. M. C. A. GuiCtNON and M. Dij annex have shown certain commercial 
varieties of Annam tea to be excellent. It would be easy to aioma- 
tise the tea artificially as is done by the Chinese as all the floral species they 
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use for this purpose are found in the colony (Jasmimm Sambac, Oka f,a. 
grans, Aglaia odorata, lotvs pollen, etc.). 

All efforts should be directed to the rational and commercial produc- 
tion of Indo-Chinese tea. Such an enterprise should capture rapidly the 
French market, which hardly exceeds 1500 metric tons, and comixte 
easily with the Ceylon and China teas at present used 

1) by supplying a superior quality, fnrthe excessive tannin content 
of Ceylon tea absolutely ruins the intestinal mucosa and its astringency 

injures its flavour ; . •,, ,, 

2) by producing qualities equal to the best Chinese teas, with the 
advantage of freedom from duties and less heavy freightage. 

1244 - Vanilla as a New Product of Porto Rico. - McClelhuto, t. b. (Assistant Honi. 

lulturist, Mir-'guel Agricultural Station), la the Rirnsta dc AgricuUura de Puerto Ri,o, 
Vol, I, Nos. 1-2, pp. 45"48. San Juan, April-May, iyi8. 

Although vanilla is exported in large quantities trom Guadeloupe and 
Saint Uotuiiigo, islands near Porto Rico,it is hartUy grown at all at PoTto 

RicoitseU Nevertheless theexisrenceiiiseverallocaUcies (Ba 3 am 6 n, Do- 
rado, Bares, Maricao, Mayagiiez. San German, Gudnica, and Guayanilla) 
of wild vanilla probably belongirg to species of no economic value, shows 
that vanilla should do very well in this country. The author made cultural 
experiments wTth vanilla at the Mayagiiez Agricultural vStation and obtained 
good results. The pods were judged excellent in appearance, scent and 
flavour and sold at $ 5 per pound. 


1245 - Saffron from Kosani, Greece.- Valdign*, in the Journal de Pharmae et de 
Chimie, Series 7, Vol. XVIII, pp. 183-184. Paris, September 16, 1918- 
Saffron grows wild in Asia Minor, Persia, and in Greece where it is 
cultivated most in the Kosani region, to the S. S. W. of Maccdoma, on a 
vast plain, 2330 ft. high, and where the thermometer does not go below 5°l. 
The species, Croens salmis, the same as that grown in France and Spam 
(i) ,is characterised by having deeply dentate stigmas ; the plant toely 
reaches 8 in. in height and is propagated by bnlbs ; once planted it lash 
7 or 8 years. The flower only lasts one or two days ; as soon as it appeals 
the styles and stigmas are gathered by children and spread on carpets with 
a long pile where they lose % of their weight. The reddish-yellow, more or 
less dark coloured stigmas are separated from the bright orf 
styles ; 100 lb. of crude saffron yields 60 lb. of red saffron and 40 lb. 
yellow saffron ; the latter, of no commercial value, serves for domes ic 


^ ^The red Kosani saffron is similar to the French Gatinais saffron ; it 
has a strong pleasant smell and gives a fine dark-red powder ; owing to i s 
fineness it is very light. The price varies according to the supply and tlii 
quality • before the war it cost about 36s. a lb., the most esteemed bti g 
tliat with a light red brown colour. It is mostly sent to France where n 
is sold as Gatinais saffron. 


(1) lu Italy also, especially in the province of Aquila, which gives a good-niiality 
(Pd.) 
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1246 - Govap Tobacco and Hocmon Tobacco, the Two Best Indo-Chinese Tobaccos 
for Native Consumption. ” See No. 1190 of this Review. 

1247 Introduction of Cinchona into Madagascar, — i^egendbe, j. in the Bjtiutin du 

Museum national d' Histoire mUurclle^ Ytar 1916, No, 7. Paris. 

The Colonisation Sei vnce planted cinchonas fnim set-d from the Dutch 
Indies. Ceitain high districts of Madagascar appiai suitable to cinchona 
^rowing which, if successful, might prove a source of income for the colony 

1248 - Some Useful Plants of Chili (i), — Costes, in the Bulletin deUi Socieii naiionale 
d' Acoiimalion, Yuar I^XV, No, 4, pp. 112-1 15, I|aris, April, 1918. 

A list is given of the following useful plants of Chili 

“ Algarrobo ” [Frosopis Siliquadyum Gay = P. julifiora D. C.). — 
A tree about 20 to 25 ft. high, growing from Coquimbo to the Cachajjoal 
river. The pods are much liked bv animals. The wood is a violet-brown, 
very hard and used by wheelwrights; it gives very good charcoal. The 
seed is much appreciated medicinally for cardiac troubles on account of the 
tannin it contains. 

“ Molle " {Lithraea Ga> = Schinus laiifoliua Engl.). — A bushy 
tree about 16 ft. higlu Before the vine was introduced a fermented drink 
"chicha de molle ", was made from its fruit, Th ? white resin, obtained 
by making incisions in the trunk, is much used tor curing leucoma and foi 
making poultices fo I blows, sprains, and muscular rheumatism. The bark 
extract is used for nervous diseases. Wood used by wheelwrights. 

"Giiajacan" [Porlieria hy^romdricA Pav. = P. hygrometra R, and 
Pav ) — A bush growing in sandy soil or alluvion. The light vellow, 
very hard wood is used h.u making small articles (combs, spoons, knife 
handles, bearings, etc.). The wood contains mueh resin which is used 
as an enmu-nagogue, stimulants diaphoretic, and balsamic. It is recom- 
mended for herpetic troubles, chiomc rhumatism, ehest troubles, ami as 
a cure for blows, bruises, and syphilinc troubles. 

" Alcaparra " (Cussih vernkosa Clos — C. laevigaia Willd.). — A 
bush common in the central proviuces. The w'ood is very hard, resistant, 
and almost immune U; the effects of damp and, therefore, used as props 
for vines. The bark and fruit are used as fistringents. The leaves are 
purgative and the extract made from them is used to cleanse the head 
and free it from parasites. 

" Title - An evergreen bush from lO to 20 ft. high. In the rocky 
mountains or those with loamy .seil it is stunted and the stemgrf w's parallel 
with the soil. The wood is usetl by wheelwrights, is very hard, and makes 
excellent charcoal. The " litre "is recogiiistd as dangeroi.s as in some 
people the shade, smoke, wet leaves and sap cause swellings which become 
pustules, Dr. A. MuRll.i.O believes the extract could lie used like thapsia to 
resolve eruptions ; resin and volatile oil. 


(1) Sec /?., May, 1916, No. 498. (fi'i). 
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1249 “ The Pollination of Fruit in Relation to Commercial Fruit Growing (i), _ 

• Hooper, C. H., in The Btitish Joufti&i^ Vol. XL VI, No. I 463 > PP* I 3 “i 4 I No. 1465^ 
pp.28-29 ; No. J467, p. 45 ; No. 1470, p. 73 ; No. 1471, PP- 7 y- 8 o ; No. 1473. pp. 97.^^ 
Loudon,, 1918. 

The author givts the results of his investigations and experiments on 
the pollination of fruit trees, including apples, pears, plums, and eherrks. 
Lists of the fertile, and sell-sterile varieties 01 each ol these fruits are given, 
ys well as lists of the different varieties which should be planted together.’ 
Must of the cross “pollination, specially in the case of appUs, is done hy in- 

sects, particularly hive and humblebees, 

[ Applls. — I — Irish Peach, Golden Spi’^e, Stirling Gastle, White 

TVansparent (occasionally), U rd Derby, Tower of Glamis. Duchess ot Olden- 
burgh, Egremont Russet, Devonshire Quarrendon, vSunmier Golden Pip- 
pin, Christmas Peyrinaiu, Doniiiic, Washington, Ben's Red, Red Reinutte, 

Lord Grosvenor, Early Viccoria,Kcklinville,Aliingtoc, King of the Pippins, 

Feasgood's Nonsuch, Pott's SeedUug, Gladstone, Newton Wonder. 

SdJ-stenlc Astrachan, Ribston Pippin, Lord Sufiield, Hoary Morning, 
Warner's King, Nonpareil, Striped Beefing, Stunner Pippin, PVaru s Pippin, 
Belle de Pontoise, Duchess s Favourite, Bismarck, Cox's Orange, Beaiitj of 
Bath, Haiubling's Seedling, King of Tonipkiii's, Beauty of Kent, Celliii, 
Worcester Peaniiain, Seaton House, The Queen, Rival, Alfriston, Lady 
Sudeley, I/>ddington. Blenheim Orange, Waltham Abbey, Prince Albert, 
Greuaier, Hollo ndbuiy. Lady Henneker, Cox's Pomona, Golden Noble, 
Annie Elizabeth. WilHom’s Favourite. Mere dt: Manage, Sandringham, 
Graham’s Royal Jubilee. 

Vorieiies to plant together: - Bismark with Bornacks Beauty and 
J^rd Derbv ; Warner sKing and Cox's Orange ; Cox’s Orange Pippin witli 
Worcester Pc armaiii, DuchLss's Favour. te. King of the Pippins and Jaims 
Grieve; Beaiuy of Bath with eUlington Pippin. Lane’s Prince Albert, iind 
Gladstone (but Gladstone dees not crop well with Beauty of Bath); 
Braniley's Seedling with almost any variety, especially Cox’s Orange, 
Lane's Prince Albert, Newton Wbnder, and Grenadier ; I-rOdy S.akky 
with Gladstone ; James Grieve with Cox’s Orange, Stirling Castle, King 
of the Pippins, and Blenheim Orange ; Gladstone wath Cox’s Orange and 
Worcester Pearmain ; Peasgood’s Nonsuch with Wellington ; GrcMiaditr 
with Lane's Prince Albeit and Early Victoria ; Lord Derby, to some extent 
self-fertile, bul improved by moss pollination, crops well with Grahanl'^ 
Royal Jubilee or Beauty of Barh ; Lane’s Prince Albert with Ix>rd IXrb}, 
Stirling Castle, Gieuadur, Beauty of Ba.h, Cox's Pomona, Braiiik) s 
Seedling and iMlington Pippin; Annie Elizabeth with \yariier's King; 
NewKui WVinder with Prince Albert and Lord Derby ; Worcester P.ar- 
maiii with James GiKve ; St. .FMmund’s Pippin wath Ribston ; Alhngl^'iJ 
with Worcester Pearmaiu ; Cox’s Orange with Stunner Pippin and Luai 
Cb-usvenor. 

(I) Sec aUoS., jmu, 1912, No. 83; R., Febr., 1914, No. 133; R. J™-. mf>. No- 
R., June, 1917, No. 554 ; X., June, 1918. No. 649. (Ed.) 
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— Sli^hUy self-fertile: - (In England) Conference, Durondeau, 
Duchesse d'Angoul^nie, Colmar d'Kte, Haron’s Incomparable, Marguerite 
I^tarillat ; (in America) Duchtsse d’Angoulenic, Benrre Bnsc, Bcurre Died, 
Doyenne d'Alen 9 on, Fltniisli Beauty, White Doyenne, 

Self-sterile : — Bmrre d'Amanlis, Beurre Supeilln, Catillac, Emile 
(I’lleyst, Jargonrndle, Josephine de Maliiu s, I/)inse Bonne of Jersey, Beurre 
Alexandre Lucas ; Clapp’s Favourite. Williams’ Bon Chretien, Olivier de 
Series, Bellissimc d'Hiver, Pitmaston Duch.ss, General Todleben, Winter 
Crisanne, Marie Louise, Dr. Jules Guyot, Beurie Diel, Citron desCarnies, 
Uvedale’s St. Germain, St. Luke, Smivenir du Congres. 

Varieties to plant together Dr. Jules Guyot with Doyenn'^ du Comice 
and Williams’ Bor Chretien ; Williams' Ben Cliretien with Le I,,ectieL Winter 
Crisanne and FcrtilityiiiKnglana.withBeurred'Anjou and Wliite Doy enne 
in U. S. A., with Bailey s Bergamot in Victoria, Australia; Pitmaston Duchess 
with Catillac, William's Bon Chretien, and Louise Bonne of Jersey; Doyenne 
du Cornice crops fairly well with Pitmaston Duchess, Conference and Fer- 
tility and well with Emile d’Heyst, Souvenir du Congres andGlou Merceau ; 
Clapp's Favourite with Josephine de Malines; it also fruits well among a 
mixture of pears. 

Plums. — Self-feriile:—^ Victoria and Czar fruit nearly as well self- 
pollinated as cross-pollinated ; Dennis Ion's Superb, Monarch (but should 
not be planted alojie), Early Favourite, Reins Claude Violette, Myrobella, 
Giant Prune, Early Tianspareiit, Riine Claude de Bavay, Prince Engle- 
bert, Early Favourite, Gisborne, OuUin’s Golden Gage, Golden Transparent, 
Pershore, Magnum Boinun (red and white), Kentish Bush, Warwickshire 
Droopers, Damsons. 

Nearly selfsierile. ~ Rivers' Early Prolific, Mallard, Stint. ' 

Self sterile :~K\sU)n Gage, Early Orleans, Sultan, Kiike’s Blue, Coe's 
0<ild-n Drop, Coe's Violet, Washington, Late Transparent Ich worth Ini- 
peratrice, Early Greengage, Old Greengage, Rcine Claude d'xAlt ham, Wye dale, 
Grand Duke, Jefferson, Pond's Seedling, Curlew, Prune d'Agen, Brynnstone. 

Varieties to plant together : — Coe's Golden Drop with Pond’s Seedling, 
Early Rivers, Reine Claude Violette, Rivers’ Early Prolihc, Prune d'Agen, 
^knarch, Wyedale, Denniston’s Superb, Early Mirabclla and Reine Claude 
d’ Allan, does best near stveial varieties of plums ; Earlys Greengage and 
Old Gieengage do not intci -p«^dlinate but set well wath pollen of Victoria and 
Pond’s Seedling ; Wy^cdalc with Rivers' Early Greengage and Coe’s Golden 
Orop; July Greengage wnth Old Greengage and Rivers’ Early Prolific; Green- 
gage with Egg phiint Early Orhaiis, Monarch, Pond’s Seedling, Kentish 
Bnsli, Victcria, Czar, Rivers' Early Prohfic ; Rivers' Early Prolific with 
Egg plums, Early Orleans, Czar, Monarch, Prince of Wales, Pond's Seedling; 
Belle de Louvain with Prince of Wales, Duke, Victoria, Czar, Egg and F^rly 
Bivers; Pond’s Seedling with Pershox pHims and damsons; Washington with 
Bond’s vSeedling, Early Transparent with Late Transparent and wee versa; 
Reine Claude d’Altan with Coe’s Violet, Coe’s Golden Drop and Jefierson ; 
Honarchwith Rivers' Early Prolific. 
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Cherries. — SdHeylile: — Morello, Kentish Wye Morello and Ute 
Duke. 

5 t://-s/^rj 7 e:— Black Heart, l^lton, White Heart, Kentish Early Rivers, 
Burg d’Aiuia> , Black Tartarian, Bigarrean Najioleon, Bigarreau Frogmore, 
Early Gingiie d' An 110 11 ay, May Duke. 

Varieties to plant together : -- EUor; with Early Frogmore ; Black Heart 
with Morello ; Early Rivers Black with Baumann's May,Goodenston Black, 
Turk, Elton, Kniglit’s Black, Governor Wood. Coro nne, ‘Florence, Black 
Heart, Waterloo, Black Eagle, Amber Bigarrean, Old Kentish Black and 
Circassian ; Elton Heart with Early Rivers, Montreuse de Mezel and Frog- 
more ; Black Tartarian or Turk with Block Eagle, Napoleon, Elton, Amber 
Bigarrean, Knight’s Early Black andEaily Rivers; Kentish or Amber 
Bigarrean with Black Eagle, Turk, Elton. Frogmore, Waterloo, and 
Ooveruoi Wood ; Waterloo Block with Circassian and Amber Bigarrean; 
Napoleon with May Duke, Webb's Black, Governor Wood, Waterloo,, 
Amber Bigarrean, MoreUo and Frogmore, in California it does well with 
Black Tarturiai , Black Bigarrean and Bing, and in Oregon with Deacon 
and Lambert ; Governor Wood with Elton and Napoleon ; Old Kentish 
Black may be self-fertile but fruits wxdl with Elton, Early Riveis, and 
Turk; Black Eagle with Turk; Knight's Early Black with Black Eagle; 
Circassian with Old Kentish Black and Early Rivers ; Florence with 
Na]>ol(:on and Early Rivers ; Roundel with Amb^r Bigarreau. 

GoOSBERRIES, CURK-^Ni'S, RASPBERRIES, LOGANBERRIES, AND STRMV- 
BERRIES. — In England ab these set and mature fruit perfectly with poikn 
of the same plant or vaiiely, though some ot the strawberries grown in 
Canada and die United States need to be inter planted with another variety 
for cT<^ss pollination. Insects are absolutely necessaiy to pollinate goose- 
berries and white, red, and black ciirrants. Raspberries and loganberries 
giver ul> imperfect fruit if not pollinatedby insects, and strawberries, though 
chiefly pollinated by the movement of the air, doubtless benefit by insect 
]Kdlination. 

1250- Direct Bearers at the National School of Agriculture of Montpellier (Heraulb 

France). — R-WAZ, E , tn Proi^ri'S (i^ricoU ct viUcole^ Year XXXV, No. 12, pp. 265- 

272, Montpellier, M;ireh 24, 1918. 

In tile School experiment field, in order to estimate with exactitude the 
value of each direct bearer, side by side wdth the new ones w^ere placed old 
ones, such as Delawmc, Othello, Autriclion, Canada, Secretary, Jacqiiez, 
Noah, Elvira. York-}^LuleiTa, Clinton, Herlxmont, Telegraph. 

Old hVbrids. — Delaware. — This plant show'cd little resistance to 
rmldew. Its foliage is very similar to that of V. aestivalis, from which it 
descends. The fruit is very ripe with a very pleasant flavour and would 
make excellent liquor. Unfortunately the smallness of the bunches ex- 
cludes a high yield, nevertheless its cultivation might be attempted m 
districts where liqueurs are produced. It mus the grafted as it is almost 
completely unresistant to phylloxera. 

Othello. - Does less well than in the centre of France. Its resistance 
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to mildew is unsatisfactory but sufficient for the usual treatnients to pre- 
lect it. 

Secretary. — No resistance to mildew. 

Jacquez. - This was, as usual, much affected by mildew. Grafted 
on Riipestris it is exceedingly weak, but stronger ungrafted. It does not 
combine well witji other stock, esixrcially V. riipestris (suffers from thyll- 
osi.-,). As it is fairly resistant to phylloxera it must be planted ungrafted 
jf the soil is of sufficiently good quality. Some of its varieties are better 
grafted Jacquez-Marignan (always very fine on Rupestris) and Jacquez- 
Dauty. 

Noah. - Not immune to mildew, but sufficiently so and, in practice, 
may be grown wdthout treatment ; only in wet springs is it advisable to 
s])ray the bunches. Ungrafted it is rather weak at the School as it is 
subject to chlorosis and the soil is very calcareous. 

Clinton (Plant Pouzainor Plant des Carmes). — Resistance to mildew 
equal to that of Noah and may also d(J without treatm( nt. It is less fine 
ungrafted than grafted and suffers esixrcially from phylloxera. 

Elvira. — Same remarks. 

Herhenumt. ~ More resistant to mildew than Jacquez and is easily 
protected by a few sprayings. Grafted on Rupestris it dies (effect of thyl- 
losis). Ungrafted it suffers much from chlorosis. Is particularly affected by 
lime, but in clays or sandy loams containing little or no lime it grow's w'on- 
dtrfully and resists phylloxera for a fairly long time. Wine excellent. 

Nk\v hybrids. — 7I'6iC. — Brother of 71-10 and fairly resistant to 
mildew' and, to a ceilain extent, to pliylloxcra ; it migdit be grown in sfdls 
little subject to phylloxera, or cool and deep. It is less fine grafted Ru- 
pestris than ungrafted (thyllosis). 

71-06 C. — Way high resistance to mildew, superior even to that c»f 
Xoah. 

71-20 — One of the best of the Bayard direct Ix-arers. Its foliage is 
very health}", so is its fruit except in cases of ver}' violent and very early 
attacks of mildew. It gives a large yiehl, rijxoung at the same time as Ca- 
lignan and ]\Iourvedre and is, therefore, suittd to the western districts of 
France in the soils previously occupied by Moim'edre. Wine without anv 
social taste or smell , very good to drink alone and for making good brandy. 
For this purpose it could be of value in Ainiagnac and Cbarcntes. It can 
be grown ungrafted in soils little subject to phylloxera and containing 
little lime, or cool and deep. Does well on Rupestris, 

I Seibel. — High resistance to mildew. Very, fertile though not very 
regular. Is jiot resistant to phylloxera but does well on Rupestris. It needs 
at least one early treatment and one at flowering time. The wine has a 
s^light flavour of Linccciimii. ’ 

-9 S. — Has too strong a musty taste ; bears very well. 

1020 S. — Dcies not appear to deserve all the good said of it ; suffers 
horn mildew, phylloxera and grafting. 

1285, — Early; does very well wdien grafted, but insufficiently 
resistant to phylloxera and must l>e treated several times witli sulphate. 
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142 E. M, — A liybrid, Viiiifera and Riparia, obtained at the 
Seliool . Its )ield is small, but it is remarkably resistant to mildew. 

440T. Coudcrc. ~~ Always proves resistant to disease but its yield is 
irregular. It may be growai ungrafted in cool or deep soils little subjeet to 
pliyl loxera. Grafted on Rupestris it is very vigorous, even too mueb so, and 
would probably be better grafted on Riparia. ^ 

Jouffreau. — Is only an Auxerrois-Rupestris = Parde.s. 

28-112 Cottderc ~ Produces little and is affected by sulphur or scordi- 
ing ; does uot do well grafted ; very resistant to mildew. 

580 Juric. — Very resistant to mildew and almost sufficiently so to 
phylloxera in soils little subject to the disease. Bears well in favourable 
weather, sometimes non-sets.> Does not require treatment. 

132-H 'Conderc. — Alw^ays fairly immune to mildew. This is one of 
the few hybrids which do not require sulphate spraying except under ex- 
treinely unfavourable conditions. Does well ungrafted. 

60 S. — Fine bunches ; sufficiently resistant to mildew and phyl- 
loxera. 

138 S. — Always covered with grapes wdiicli often weaken it consider- 
ably and ripen irregularly, 

1025 S. — Valuable ; fairly resistant to mildew and phylloxera. Berus 
well. Wine of good cpiality. 

2007 5 ^ — Appearance and almost the yield of Aramoii. A fme neu- 
tral wine; no special flavour or smell. Hardly resists an^'thing and dots 
not rijxn its w^ood in Aancc. 

g S. — Very resistant to mildew but not very vigorous. 

36S. — Very resistant to mildew and perhaps to phylloxera as well 
with an almost satisfactory yield. The wine is strongly coloured and, un- 
fortunately, has a Rupestris flavtnir. 

880 S. — A white hybrid very valuable on account of its high resistame 
to mildew but wliich does not appear to resist phylloxiTa. The clush-is 
strongly resemble those of the French vine. P'rtiit of no sjxcial flavour or 
smell and even pleasant, subject to grey rot as soon as ripe, which is b‘>tli 
a defect and an advantage. A jdaiit which should be kept in sight. D.hs 
very w^ell grafted. 

1000 Seibel. — Very resistant to mildew and perhaps sufficiently so to 
phyllox>,'Ta in seals whit'h arc little subject to phylloxera or in vegetable 
mo'iild. Riyu jis early witli a producti(m satisfactory for central France* 
Wine of a good colour, nc^t too thick and may be drunk unadiilteraUd. 
Would probably pro\ e id vliIuc in the Rh6ne and Saone-et-Doire. It is 
subject to anthracnosis, bid may be })rotected by washing with iron sul- 
phate, 

6239 Caslel and 1 2 9-4 Maligue. — TUcir merits have yet to be con- 

firmed. _ ^ ■ t t, 

157 Gaillard. — A heavy bearer. It is little subject to mildew thoug 
it is well to spray it once or twice with sulphate. Does not resist ph> 
loxera. It is rather weak and should be grafted on strong stock, well culti- 
vated and manured as its fertility has a tendency to decrease. There are 


[mi] 
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sometimes spots of scorching on the leaves, especially when grafted, but 
they are of no importance. I,arge fruit with rather a marked but agree- 
able flavour wl)ich recturs in the wine. 

22 Baco. = Maurice Baco. ~ A licavy bearer, 3 or 4 clusters per branch. 
Foliage similar <0 that of VJvabrnna.not immune to mildew though resist- 
ant to a certain extent, Grapes resembling tliosc of Folle, a little acid, 
but neutral. Wine neutral, quite like that of Vinifera. Should make good 
brandy. very well on a vigorous stock. 

Omau-Blcu = 503 Couderc, — Very resistant to mildew and even to 
pliylloxera in certain soils. Yield rather small but satisfactory where the 
vine is grown as an accessory. It is spreading largely on the slopes of the 
Ardeche because of its erect bearing and other characters. It is a vine for 
the farmer or metayer, 

24-23 Baco. — Very resistant to mildew but yields very little. 

The substitution of direct bearers for French vines is justified neither 
by the abundance nor the quality of the produce as the ordinary vaiklies 
can give more abundant and better produce than the hybrids. Nor is 
it always justified by a satisfactory resistance to pb3d]oxcTa to assure suf- 
ficiently long duration. Only a few of the hybrids can be grown iingraft- 
cd in all soils if there is not too much lime. 

In a rainy climate or cool soil, little subject to .phylloxera, and in 
sandy and s;jjidy-loam soils, in deep and rich land which allows the plant 
to heal rapidly wounds caused by insects, many of these new fines can be 
gro^m nngrafted. The lands of the South West, where the French vine 
held for a long time, or is still holding, without treatment, are the most fa- 
vourable for direct bearers with good, or even medium, Tesistan:e to phyl- 
loxera. In a warm and dry climate direct bearers, barring the exceptions 
already mentioned, should be grafted on strong, \igorcus stock,' Kupestris, 
1202, 93-5, 3300, 3306, etc. Only hybrids with exuberant vegetation or 
a tendency to non-set should be placed on Riparia or similar plants. 

The use of these vines is justified by their resistance to disease, espe- 
cially mildcwo The characters of each of them from this ix'int of vfiew is 
now known. They should, therefore, be grown 

1 ) in rainy districts, w’here diseases are severe : cast , c( litre, north, 
west, south-west, and mountainous districts ; 

2) cveryAvbcie where the vine is cultivated as an accessory and can 
II' >t lx- gfven the requisite eare ; 

3) not even the li^^st of them are suited to the production of tlic best 

wniK'n, but in large vineyards a small place might be set apart Ft them for 
tilt prodiiclion of wdne for the workeis. * 

In less hot and dry climates their use, fi^r the moment at least, is very 
restricted, but tliey might be used either grafted tr ungrafted, according 
to the soil, whi'iever mildew is particular!}" difficult to control ■ — laud fre- 
quently flooded or holding rain for 0 long time in hollows round the roots 
plants, spongy lands impracticable for a long time after rain, where treat- 
nicnt is nearly always badly canied out and where mildew usually occurs 
overy year. 
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4) all viECs might be re-grafted using direct bearers as scions, not to 
avoid subsequent treartnents, which would be useless, but to assure the tak- 
ing of the stock in the ground. These, like French vines, are frequently 
destroyed by mildew in unfavourable years ; it is clear that hybrid grafts 
would resist much better. 

There are other, more recent, hybrids, of greater promise than those 
studied. M. CoudERC especially has some of which of which great hopts 
are entertained . The same may be said of some gf those of M. Bertiu,^- 
Seyve, etc, 

1251 - The Effect of Pruning on Grafted Vines (i). — eebrun, e.. in Le a-ruou 

Year XXXV, N'o. 2y, pp. 61-65. Montpellier, Jaly 21, 1918. 

The author (Director otthe Agricultural Service of the Marne Depait- 
nieiit) gives the results andconclnsions he obtained from a series of inwsti- 
gati<?ns in the experimental vineyard of the d.'partmenta] laboratory of 
Ch^ous-sur-^Iariie, France, where care of the vines has been irregular siiict 
the beginning of the war. 

The experimental plot, along a wall on a hillside, is exposed to the south 
and contains 38 to 45 % of lime very apt to cause chlorosis. The vines an 
Verhdore and Chardoiinay grafted on 1202 and 41 B (Vert doie on 1202 is 
distinctly inadvisable). The method of pruning' has a marked influence on 
the longevity of the vine and preference should be given to that in whicli 
the stork develops most. This effect is ckar if \i be adnutted that the 
reserves accumulate in the old wood in larger quantities when it is of 
greater volume. Unfavourable years distinguished by serious attacks of 
mildew, lack of fertiliser and attention may follow each other with no 
result other than a more or less marked decrease in vegetation. This, 
however, is not th ^ case when the stock is reduced, as in the Guyot pniuing 
method, as it is much more sensitive and may disappear it neglected foi 
one or two years. The question arises whether large trelhs-work does no* 
contribute efbciciitly to the resistance of the plants to phylloxera and docs 
noc suffice to explain theii relative immunity. 

1252 - The Bark of Scotch Pine and Spruce. — wretlind, j. e., in siionsvardsforaiin^iK 
Tidsknft, Year XV, Xo. i, pp. 22-60 4 - 1.1 Figs, Stockholm, 1917. 

This paper gives the results of a thorough study of the thickness of the 
bark of Scotch pine and of spruce made in forests in central Swed^-n. 

The following conclusions were drawn from the many nunierica! 
data collected : ■— i) the thickness of the bark of Scotch pine iit 
bnast heiglit is in constant ratio with the diameter of the trunk, 
whatever the age of the plant ; in the spruce, on the other hand, the latiu 
of the bark to the diameter decreases when the diameter is larger ; 2) the 
bark of the spruce decreases appreciably in thickness during drying: 
thus, for example, the bark of a forty year old spruce with a diameter of 
22,7 cm. at breast height, dried at the temi)erature of an enclosed space, 


(i) See a. Miiy, tyi/, N'o. 15::. (Ei/.) 
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decreased in thickness in 48 hours, passing from 4.4 mm. to 2,7 mm. ; the 
decrease in the whole diameter, including the bark, was, in the same length 
of time, from 22.70 cm. to 22.55 cm. ; apart from its comme rcial imixntance 
this fact calls for further investigation ; 3) in the spruce, the bark is usually 
thicker at the base than at breast height ; it decreases in thickness up to 
20 or 30 % of the height of the tree, and again thickens towards the top. 
Koneof these differences arc 'very marked, and are such that, in practice, 
the percentage of bark at breast height may be applied to the whede trunk. 

The author recommends that, when standing wood is sold, the measure- 
ment be taken under rather than outside the bark, and that the thickness 
of the bark should be determined for each station. He also prc|)oses a 
formula to calculate its jxrccntage of the cubic mass. 


IvIVE STOCK AND BREEDING. 

1253 -Stock-poisoning Plants of the Range, in the U.S. A.— maksu, c, o ,in Um v. s. 

Department of Agriculture, Bulletin So, 57:5, pp. 1-24 -f 40 Pl;itc5. Wiishiuglon, July 

23, 1918, , 

Very heavy losses in live stock are caused l)y poisonous plants. The 
exact extent of these losses is not known, but, in sfuiie States, it is estimated 
to be as much as 3 to 5 %, and in others is still higher. In Colorado such 
losses amount to a million dollars annually, while the annual loss of sheep 
ill Wyoming is placed at %. As the animals which die are mostly 
adult ones, ready 01 nearly ready for market, the loss is all the more severe. 
Fcr some years past the U. S, Department of .\griciiltuie has been making 
experiments with poisonous plants. Such experiments arc c,spccia]1y dif- 
ficult because many of the plants toxic to animals only cause illness when 
eaten in considerable quantities. The aim of the bulletin under review 
is to give a short description of the more imyx^rtant plants poisoiUytis to stock, 
so that they?may be easily rt*cognised by non-technical people. The (.fleets 
produced by the plant are also described as well as the time when losses 
usually occur together with the means of avoiding them. Sp^ecial atten- 
tion is drawn to the fact that most prdsouous plants, with the ex- 
ception of the loco (i) group, are distasteful to stock, who only eat tl em 
when there is a lack of other fond. Poisoning frequently e.ccars when 
sheep arc kept ton long on the same bedding ground ; daiin.g the first few 
days they eat all the available jdauis along the road they pass going back- 
wanD and forwards on each day, wit'n the result that they are almost sure 
to consume poisonous plants later on, As far as po.ssible sheep should be 
left to graze under natural conditions, that is to say, they slionld be able 
to go freely and slowly, separated from each other, and not allowed to graze 
over and over upon the same ground. 

The plants discussed in the luilletin include : — 


(1) The word “ Iwo ’* is fuuii thi; Sp.uiisli and means mad. 
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The j<OCO pijvnts (i), the most destructive of all poisonous plants 
The group includes white loco, or rattle weed (Oxytropis Lamhriii) ; puj. 
pie loco, woolly loco, or Texas loco {Astragalus mollissimus) ; Astragslu^i 
diphy^us. I^ARKSPURS (2); — Delphinium cuculktum, D. Barbeyi, D. Men- 
ziesii, D. bicolor, D. vircscens {—azureuni). Water Hemeock (Cicuta) (3), 
Death Camas (3), Zygadenus ve^ienosus, Z.clcgans,Z. paniculoius, Lu- 
pine, also known as blue pea and wild bean. Lauree, Menziesia glabella, 
black laurel (Leiicothoe Davisiae), Ledum glandulostm, white laurel (Azalea 
occidenialis), Rhododendron albiflorum. Common bracken fern {PUri$ 
aquilina). Wied Cherry. Miekweed . Woody Aster (^)(- 

lorhiza Pdrryi). Coeorado Rdbber Teant, or pingue (Hymenoxys fio~ 
ribunda). Western Sneezeweed, or yellow weed (Dugaldia HoopesU], 
Psoralea tenuifolia. 

1254 -The “Enfermedad de losRastrojos”or“Locura'de los Caballes” In the Maize 

Growing Regions of the Argentine; Means of Control.— E/Cowpo, Year 

p. 350. Buenos Aires, 191S, 

In the maize-growing regions of the Argentine and particularly in the 
province of Santa-Fe, a non-contagious disease of the horse appears from 
time to time, as in iQii and 1918. The disease affects farm horses fed on 
more or less mouldy maize (whole plant or grain), or put to pasture on maize 
stubble. The disease is called “ eiifermedad de los rastrojos ” (stubhl-: 
disease) or “locurade los caballus ” (horse madness). The mortality 
may attain 50 % of the farmer's stock, but decreases when the soil is 
begun.be cultivated for the new crop. 

In some cases the disease has a very rapid course. Generally, however, 
it shows the following symptoms -blindness nr squinting, trembling, con- 
stipation, great excitinient. In other cases it is shown by great depression 
and by paralysis of various parts of the body. At the post mortem examin- 
ation the brain is found to be extremely softened in one or both hemi- 
spheres (usually the left). , 

The experts of the Veterinary Department (“ Direccion general de 
Ganaderfa ") of the Argentine Ministry of Agriculture, who have studied 
the disease very thoroughly, recommend the following treatment 

1) If the horses arc at pasture in maize fields wliere only the stubble 
remains, they must be removtd at once and kept in enclosure's where maize 
is not grown. 

2) As soon as tho, first symptoms of the disease are seen, a hyjx>dt*r- 
mic injection of pilocarpine hydnichl orate (n.2 gin.) -{- estuine sulphate 
(0.05 gm) -h distilled water (lo gni.) should be given in the neck. 

3) Sometimes horses thus injected are very depresvsed ; to stimu- 
late them an injection must be given (and repeated 2 or 3 times a day, if 
necessary) composed of caffein (i gm.) -f sodium benzoate (2 gm.) + 
distilled water (5 gm.). 

(i) See also R. Dec., 1915, No. 1309.— (2) See also R. Dec., 1915, No. 1309 and R. Jan., 
1918, No. 55 — (3) See also R. Oct,, No. oifi, and R. Dec. , 191,'), No. 1309. (^^1 

[l$SM354] 
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4] During the 2 or 3 days after treatment each animal must be 
given 2 tablespoonfulls of creoline mixed with a litre of water. 

i«55 - OJI Isoanaphylatic Poisoning Due to Certain Immunising Serums. — 

Carpano, M,, in Iu Clinica vcienmm, Year XIJ, No. 70, pp. 261-274. Milan, Jtay, 1918. 

The author describes the observations he has made at the " Istitute 
5iefo - Vaccinogeno Eritreo "and at the Bacteriological Laboratory of the 
Army Veterinary Service at Rome, on the special hyper sensibility shown by 
certain sick animals as regards respective and homologous iirimunisiug 
serums. These observations are not only of interest for the scientific study of 
the phenomena of immunity but also for the practical application of ordin- 
ary serotherapic treatment. They deal directly with streptococcal in- 
fections, cattle plague and horse sickness. 

The toxic property oi certain serums, even' when normal, injected into 
animal species other than those from w^hich they have been obtained, has long 
been known. It was thought that the toxic phenomena should be exclu- 
sively attributed to the different origin of the albumins, but it has lately 
been found that the phenomena may also occur, but less frequently, when 
albumins coming from the same species and even the animal treated are 
used, i . 6 ., using isoalhumins and auio-alhmins respectively (PiCH and Ya- 
MONOTTCHi, 1^8 ; Achard and Touraine ; 1912 ; Widai,, Abrami and 
Brissaud, 1912 ; Petri, 1913; Miricapieeo, 1913 ; Meeeo, 1913 ; Xetter, 
1915 ; N:^tter, Koehlin and Saeamikr, 1916 ; AOrie, 1916 ; Frxzi, 1916). 
The author has observed similar phenomena in the following cases 

l) A horse that had been inoculated with a culture of streptococci and, 
5 days later, with polyvalent antistreptococcal serum, showed phenomena 
similar to those usually occurring with anaphylactic disturbances. But in 
this case there was no true anaphylaxia,on account of the absence of the 
chjef factors on which the classic form of the phenomenon is based, i . e . i — 
a ) heterogeneous serum ; b ) the existence of a preceding action leading to 
the phenomenon. In addition, the phenomenon of antianaphylaxia or 
de-anaphylaxia, which renders the organism insensitive after a first ana- 
phylactic crisis, did not show itself. 

2J In cattle injected in the jugular with 80-100 cc. of homologous anti- 
plague serum, the author lias frequently found that the grave poisonings 
often followed by sudden death were not due to the plienof contained in the 
serum (cattle tolerate up to 2 gni. injected intravenously with impunity), nor 
to the traumatic action of the albumin flakes stisix^nded in the serum,' nor 
to air bubbles introduced into the veins. As a result of this the author 
abolished the intravenous method and has limited the treatment of cattle 
]Ligue solely to subcutaneous serotherapy which, when given when the 
disease first shows itself, gives a high percentage of recoveries. 

3) In horses suffering from horse-sickness and treated with a homologous 
serum, particularly when injected directly into the jugular. This serum 
has a powerful haemolytic action. Theieer made similar observations in 
1904, during his researches on immunisation against horse-sickness in 
South Africa. 


[i:54-lt55j 
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Given that, in all the previous cases, a homologous serum (i. e., obtained 
from the same species of animal) was used, it must be admitted, contrary 
to the still current opinion, that the serum of certain organisms, whether 
specially treated or not, can possess the properties of antigens towards 
organisms belonging to the same species other w’ords an individual spe- 
cificity, whether acquired or natural, must be admitted. Those cases of 
hypersensibility observed in some of the animals treated are much more 
pronounced and frequent wdien the serums used are obtained from mate- 
rial hyperimmunised with animal products (\drulent blood), as is the case 
with cattle plague and horse-sickness, than w'hen they are obtained, on the 
contrary, from animals hyperimmunised with bacterial material, as is the 
case in streptococcal infection. The author gives this hypersensibility the 
name of “ tossicosc anafilattoide " (anaphylactoid poisoning), thus indicating 
those reactions that arc special to the organmn, similar to the anaphyladk 
manifestations that occur in the organism itself as the result of the introduction oj 
normal or immunised homologous serums, without there being a previous sensi- 
bilisation (i). 

The author discusses some of the hyp('^theses put forward to explain 
the origin of the phenomena in question ; — above all, individual predispo- 
sition ;presencc of incompletely neutralised antigens in the serums; eventual 
reaction between the antigens contained in the sick organisiipand the anti- 
bodies introduced with the immuniser ; presence of isoagglutinins, isoprt- 
ci pit ins and isolysins in the inimimi.ser ; complex modificatioiLs of a bio- 
physical-chemical nature undergone by the serums during their prepara- 
tion, and which w<7uld give them antigenic or completely toxic proper tiis. 

Practical Conclusions. — In some infections, a certain number of 
sick individuals (consisting of predisposed subjects) can show^ a particular 
hyperseiisibility as regards liouiologous preventive imnnmisers, espt'.cially 
when they are introduced directly and in considerable quantities into tjie 
circulation ; this is w^hy intravenous serotherapy when it is the case of cer- 
tain serums and in spite of their efficacity, is not free from disadvantages 
which, from simple, passing disturbances, may develop to the most alarm 
ing morbid symptoms and even cause the death of the subject. 

1256 - The Anaphylactic Nature of Parasitic Poisoning. - van ivs, l. Scualck, 
A. F. (Veterinary Department of the North Dakota Ajtrienllural Station), in the /linwfo 
dc rinstihit Pasteur, Year XXX II, Xu, pp. -j- 3 Tables 5 Fit's, -p Hibliu- 

giaphy of 30 Pub! icivt ions. Ibiris, 

The part played by the fUtrabl x ultra -microscopic virus of VallEic and 
CarrE in infectious anaemia of tlu horse has been continued by many re- 
searches. Again, the leCent explanations of the etiology of the diseasi: 
proposed by MM Seydfrhkhx (sStrasburg) during their researches .or the 
pathological nature and ticatmcnt of infectious auaeiiiia of the horse have 

(i) imiiRiNO calls siihsfanti's those that -epruflucc thcsyinlrunic uf atia|'liy- 

laxia withrmt there being a previous prci»aralurj' action. Sec I’nsci, bnrtnc atutfiliitikht, Inriii. 
1916. {AiHhor) 

[ms-itsc] 
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greatly interested other workers. The results arrived at by the authors 
are given below. 

Anaemia of the horse can be produced artificially, down to every de- 
tail, by injecting aqueous extracts of Gastrophihis eqiti and G. haemorrhoid^ 
alis (Oestnts), 

Judging from its aition and its behaviour as regards physical and che- 
mical influences, the active constituent is an animal poison, called oesirine 
by the authors. 

The toxic action of oestrine, exclusively specific for tht horse laiid ass), 
is reabsorbed by the gastro-intcstinaUanal ; it occurs in the excreta of the 
birvae of Gastrophilus and that of the species haonwrrhoidalis is much more 
toxic than that of the species eqiii. 

Pernicious anaemia produced artificially in this way v an be ti an;:- 
liiitted to healthy horses by means of the blood, and by the blood of tlm 
latter to other horsjs ; in nature pernicious anaemia is not produted by an 
ultra-visible virus, but by oestrine ahme. 

The authors liave ehecki d their theory by a jiumber of experiuieiits 
j) Study of the results produced by inje -tirg the horse with extiads <d 
the larvae of Gastrophilus (intravenous and subcutaneous injections; 
action of dialvsis, alcoholic and acetone extracts and heat 0]i the jxdson of 
Ocsirus ) ; 2) study of oestrine as regards its iinp< ntaiiee in the pathogenesis 
of the disease and <.»n the eventually anaphylactic character of th - reaction 
produced by the injections. In this wa> the authors ht>ve been able to for- 
mulate the following theory : — 

There is no reason to believe that the species of Gastrophilus play a 
spccifu, part in the .-tiology of pernicious anaeiinaof the luose ; the severe 
jxtisnuing following the injection of gastrophilic matter observed by 1 \LM. 
SeydXvRHKHN and also by the authors, is not caused by a specific ^ubs^ance 
sut'li as oestrine ; it is siiiiph’ the manij>'sU.tkm of ana phvlaxia and is quite 
tmalogous to that produced by prtdeins. iMaiiy ]>arasitcs sensitise their 
hosts which, after iujcction or instillation, give anaphylactic or allergic 
reactions. The more nr less const tint preseuce of the parasites in certain 
parts of the host’s body makes the i<lea very plausible that the host is con- 
stantly charged witli aiiapliylatnxins and it is Cjnile possible that siicli a 
{xtisoning might lead h' morbid conditions. 

This hypotlusis of a parasitic anaphylaxia raises many questions and 
"peiisawiilc field to the investigator, such as:- the study of the con- 
sroueiivs of anaphylactic ])oisouiiig and its relations with certain chronic 
diseases ; practical application It' the diagnosis of c\-vt,aiii diseases; the 
study m vitro of anaphylactic sensitisation of parasitic origin, etc. 

J 257 -Some Biological and Control Studies of Gastrophilus haemorrhoidalis 
and Other Bots of Horses, in the Dakotas and Montana, U. Syi.! — i>ovk,\v. i:., 

ill U.S. Di'fmriuuni A^rioiUuri^ liiilhtin Xo, 5t)r :'i I'l'- d t I'i”. + s I'iatiii a. ]>,i- 
biiiijraphy of 3S jiublicaiions, U'ashissitan, Ai.tiI -i, opiS. 

Three sjX'cics of horse bots — the coinmmi bot-fly {Gitslrophilns in- 


(i) Sfc also R. May. ujiy, No. ^3^^. 
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testincdis), the throat bot-fly (G.nosfl/isj^atid the nose fly (G. haetnorrkoid- 
alis) — occur in the United States, and eacli is a source of considerable 
injury to horses. This injury is produced through irritation caused by 
the flies at the time the eggs are laid and by the attachment of the larvao 
or bots, in the alimentary tract. 

Gastrophilus iniesHnalis and G. nasalis are widely distributed in the 
United States, but G. haemorrkoidulis is^coufmed to the North-Ceaitral 
and northern Rocky Mountain States. 

The nose fly {G. haemorrhoidalis) is by far the most annoying to horses 
at the times its eggs are laid. The adults appear, early in June and reach 
the maximum of abundance during the first half of the season, disappearing 
with killing frosts. The eggs are deposited on the minute hairs on tlie 
lips, and those near the edges which are kept moist and receive friction 
hatch in f^om 5 to 10 days. The larvae are taken in with food or water 
and attach themselves to the walls of the stomach. Here they remain 
until the following^ winter or spring and then migrate to the rectum, where 
they reattach. Before leaving the host they usually attach close to t)ie 
anus and protrude from it. They remain in this position from 40 to 70 
hours. After dropping to the ground the bots seek protection and pupate 
in" from 18 to 170 hours later. The pupal stage lasts from 21 to 68 days. 
The adults arc very active and as they deposit only one egg at a time tht}^ 
are not so frequently seen about horses as are the adults of the common 
bot-fly. They take no food in^the adult stage. Their length of life is 
from I to 7 days. 

The throat bot-fly (G. nasalis) deposits its eggs on the hairs under 
the jaws and to s(jme extent on the shoulders and other parts of the host. 
The larvae of this species attach themselves to the walls of the phaiy-nx 
and also to those of the stomach and duodenum. They do^not reattach 
in the rectum or at the anus as do the bots of the nose fly. Pupation 
occurs in from i to 2 days after the larvae have passed from the host, 
and adults emerge in from 20 to 56 days later. The adults are somewhat 
longer lived than those of the nose fly. The flies cause considerable an- 
noyance to^ horses during oviposition but not as serious as in the case of 
the nose fly. 

The common bot-fly (G. intestinalis) usually apjx'ars later in the season 
than the nose fly and becomes most abundant just before killing fnxsts. 
The eggs are rle^w sited on all parts of the body but preferably on the fnji 
legs. They hatch upon the application of moistun^ and friction. From 
9 to II days after ovi]X>sition appears to be the most favourable penif'd for 
hatching, although some may hatch as early as 7 days and others as late 
as 96 days after oviposition. The larvae attach in any part of the stomach 
but the last-stage bots are found mostly in the left sac. They continue 
to drop from the host for a long period of time. Pupation takes place 
in protected places on the surface of the soil and the pupal stage lasts 
from 40 to 60 days. 

All Gastrophilus larvae are surprisingly resistant to chemicals. The 
treatment of horses with carbon bisulphide in three doses followed by .a 
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physic is satisfactory if administertd in late autumn. Spring treatment 
less effective, as the full -grown larvae are more resistant, and many of 
tlie nose-fly bots have kit the stoniat'h and passed back to the ucium 
at that time. 

karvae of G. kaemorrhoidalis may be rem(jvcd from the rectum me- 
chanically, but tliis is laborious. The use of t iitmas containiug insecticide s 
; r-ffcctive. 

As a repellent, pine tar mixed with other material gave good results 
against the common bot-fly and the throat bot-fly. Such mixtures may 
be utilised to cause the flies to lay eggs on parts of the body less accessible 
to the horse’s mouth. 

Various nose protectors are in use against G. haemorthoidalis, but 
there are objections to many ol them. A i)iece of leather suspended below 
the lips from the bit rings is simplest and best. For animals on pasture 
a halter with a box-like arrangement and throat cover has been devised 
to protect horses against infectation by all three species. 

Kerosene oil used as a w^ash is ineffective in destroying the eggs cf 
Gaslrophilus, A 2 j>er cent nicotine -sulphate solution was only partially 
effective. Nitrobenzine gas yields goed results at 25, 24 and 10 hcuis' 
expo.sure, but only a small percentage wa.s killed at 4 hours. The phenol 
compounds, by a contact application, seem to be the most effective iu dt- 
droj-iug young larvae and preventing the further development of embryos. 
Carbolic acid containing 2 per cent phenols is satisfactory for de- 
stroying eggs wdieu applied to the infested parts of the host. 

1258 --Experiments in the Transmission of Trichinae in the U.S. A.— raffexsperger, in 

H. (U. S. Burca;! (jf Aniitial Indiislry, Chkagu, II!,), in the Jriurna} of the Apierican Vettr- 
vuiry Associaium, Vi>!, 1,111, New Series, V<tl, 6, N'.*. 3, pp, 363-367 -}- Biblii'graphy of 
7 I'nbliciitioiis. Ukiea, N, Y., lyiH. 

Certain workers (HoybeRG, vSat.zer) have concluded that trichinosis 
may result from the swallowing of faeces or i ntestinal contents of am'mals 
harbouring the intestinal stage of the parasite. Other workers (Leuckakt, 
Pagenstecher, Staebei) have concluded, how-cver, that infection cannot 
be brought about through swallowing intestinal trichinae or the newly born 
larvae which may be found in the faeces of animals harbouring trichinae 
in the intestine. In the course of the author’s investigations on trichinosis, 
he carried niff some experiments similar to those of Staebll Kats and mice 
were fcdontrichinous poik, and after their death, w^hich occurred 2, 3, 4, 5. 7 
and 10 days after the artificial infection, luimeronslive trichinae were found 
in the intestines. The contents of the duodenum and jejunum w'ere fed 
to guinea-pigs ; these were killed 40 to 50 days later, W’-hen their diaphragms 
were carefully examined under the microscope. The examination always 
gave negative results. 

Concerning the stage at which trichinae in the muscles become infec- 
tious it is usually stated in the literature that non-encysted trichinae are 
not infectious. The author's results confirm this opinion : — rabbits, fed 
ontrichinons meat, were killed 15 or 18 days later, when examination of 
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tlie diaphragm revealed the presence of many unencysted larvae. The frag^ 
raents of the diaphragm were fed to other rabbits, which were killed after 
about 30 days ; exanii nation of the diaphragm, in this case, always gave 
negative results. But when the former rabbit had encysted larvae pre- 
sent in its diaphragm, that of the latter animal was also infected. 

Conclusions i — The evidence obtained from the experiments sup|K)rts 
the generally acceptedopinions that trichinae arc not transmissible through 
the faeces, that unencysted trichinae are not capable of- developing wlitn 
meat containing them is ingested, and finally that trichinae are spread 
from one host to another only as a result of swallowing meat containing ihet 
encysted larvae of the parasites. 

i25y - Cattle Lice and How to Eradicate Them.— imes, Marion, in u.s. Departmn 

of Agriculture, Farmers' Bulletin goi), PI^* + i WashinjjUm, I cUmary, 

The bulk tin uiickr conskU ration treats of the kdlowing lice : — the 
shoit-ncsul cattle louse {Haematopinus eurystermis), the long-iK.st d ealtk- 
louse {LinognatluiS viiuli) and the e(mimon biting louse if! nchodcctcs scala- 
ris). -The life hiskny and lialiits of each are described. Wlicn separaUd 
from their h<K^t the first two specitos live about 7 days, the third one only 
about 4 days. Newly hatched lice only live 2 or 3 days if they find no 

host. The iongevityof the lice and the viability of their tggs when :>ei)anited 

from thjir host are of great practical importance in their eradication. 

The ])aTasi es detached from the animals drop in the corral.^, stahlts 
and pastures, and thicugh tlie adults die in about a week, the eggs may hat* b 
if the weather is mild and c(mtinue to infect the herds. Infected stalks 
should be ejeaued and disiiileeted w'ith ceal-tai creosote >ui1ably diuiLi:. 
Animals which have been dip]Kd ot otherwise treated to free them fnin lice 
should 11' 1 lie taken to coiilamiiiatcd quarters or those they ocenpitd pi^- 
vioiisly unless they have fust hedi elc aiud and disinfectid or left vacant 
for about 20 days. 

ytethods of controlling cattle-licc arc : ■ — 

t) Hand applications: — powders (naphthalene and pyir th- 

rum), which me useful in bedding the parasites in check when the wcitlitr 

is too cold for dipping or spra>'ing ; h) greases: - cottonseed oil and kerc suie 
in equal part.s ; V2 pint of kerosene and i lb. of lard ; crude petroleum; 
c) liquids. ^ . 

2) spraying with a hand pump (or an orchard s])ray) with the iKpiias 
recc mine ndeeffoT dips ; two tre :itments should be given. 15 or 16 days apart. 

3) I)i])piTig in arsenical solutien, coal tar creosote or nicotine. 

The first two metlu'ds arc suitable for small herds, the third (the most 
efficacious), is suitable for large herds. One arstaiical or coal tar dip 
usually sufficient to destio} the long-nosed louse and the cciinmon biting 
louse, but for the shc^rt -nosed louse two treatments at intervals of 15 or 
16 elays are necessary. The cattle should be well examined after the secon 
dip as live lice soinetimes remain and a third dip may be neces.saiy 
about 16 days after the se':ond. 

The arsenical dip is made up of 4 lb, 85 % pure caustic soda + S Ih. 

[IS38‘I?:9] 
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99 % arsenic in fine ^xmcjer + 8 lb. sal soda crystals +i gallon 

pine tar + sufficient water to make 50c gallons. This dip is usually used 
cold, but, so as to avoid chills its tcnii;x,Tatnre should be from 650 to goo F. 

Nicotine dijis are very efficacious if they contain not less than of 
I % nicotine ; if dips more concentrated than 0.(35 are used they are dan- 
oeroua to the cattle especially if used hot. ^ihey are usually giv^en warm 
but their temperature should not exceed ito«T. Flowers of sulphur is 
sometimes added to nicotine it dissolves very slightly and clings to 
the animal’s skin for a long time, thus helping to prevent re-infection. 

Two dipping plants are described, one in wood, the otlicr in concrete; 
both arc similar in their general design to that deserilicd by the author for 
sheep (i). The length of the Vat varies from 24 to 100 ft. according to the 
number (if animals to be dipped, the width is about 3 ft. and the depth 8ft. 
A plant should include bjens for keeping the cattle in before and aftt-r dip- 
ping. The passage ending in a chute which leads to the dip must be well 
designed. The two plans given show the measurements and detailed con- 
struction of the vat, and running and rrowding chutes. The plant is com- 
pleted by a heating s^'stem. Att..'ntion should also be given to the easy 
draining c-f the w^ater. 

1260 - Avian Malaria Caused by Pl&smoditim i‘eUctum {Protcosoati); 

Experiments in Algeria. Skkgijnt, K. an'I Iv (leisttur lusUtuic of Algiers), in the 

Anmties de VlmUtut FiW.air, V(j 1. XXXII, Xc S, pp, ss-.v'S + > Figs. Paris, August, 

1918. 

For twelve years the authors have studied at the Pasteur Institute of 
Algiers avian malaria caused b;, PUti^niodi'Um rditium, whicli in many ways 
rt'seiiibl.s human nmlaria, The\ ik w ])ublish the still iiK'oniplet:‘'Ti^sults 
of the 560 experimental cases obsci wd. 

IXFKCTIOX AND nnit.MTY. — All tile canaries (560) contracted the di- 
sease as a result of bites from iufcv'tcd Ca/ev or by inlraperitoneai inocu- 
lation of blood 0‘f an inh.cttd bird. The c'ourse of th? disease is similar 
with both methods of infection - pt riod of- incubation. 3 to 10 days ; 
periodof acute infection, g days, with 61.3 mortality. RAatue imnuimty. 

Methods of infecting the birds. — i) Tntra peritoneal inoculation ; 
i) rubbing Cnlcx on to .dif skin (d the canary (in the pro])Ortion of 4 cases 
out of 10) ; intrarectal injG('tioi) (i ca-r^eout of 6). 

Mosquitos subject to infection, - The complete sexual evolution 
of Plasmodium nKi\- take fiiacv; ia <iCi;omyia jasciata, Cukx scr^enti Theo- 
bald, 1 hcobaUua spaihi l>idpk Rnndani, Aairtomyia maria.:^ Serg. and Theob. 
(the larva? of which only liw in the salt water of hoi lows in the rocks along 
the coast of the ^Mediterranean). The passage of Phwmdmn to the eggs 
has not beonobserve d and there is nn acquired immunitv amongst mosqui- 
tos, 

A description is given of the trrpauosonu -in the blood of the canary 


(i) See R, I9I7( N'O* 92 . S. 


(Ed.) 
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[Serinus canarius Koch), and of aDother trypanosome observed in the blood 
of the Algerian sparrow [Passer domesticm 1,,}. 

1261 - Complementaiy Studies on the Modification of the Germ Cells of Mammals* 
Effects of Inhalation of Alcohol Vapour on Guinea pigs and their Progeny. — stock- 
H:UiD, C. R. und Papanicolaow, N. (Dcpiirtment oj Auatoniy, Coinell Medical School 
N. Y.), ill The Journal of Exp^imental Zoology, Vol. XXVI,No. i, pp. 119-236 -}- jo Ti>- 
bles + 9 Rigs. + Bibiiography of i8 Publications. Philadelphia, 1918. 

The results of researches carried out for over 6 or 7 years with the aim 
of obser\dng the modifications produced in the germ cells of mammals by 
the constant inhalation of alcohol vapour. Other experiment ors, especi- 
ally Pearl (i), using a similar method and technique to that of the 
author, have recently published the results of similar researches on other 
mammals or on birds. Although Pearl found the guinea-pig to be more 
sensitive to poisoning than fowls, the author is in agreement, speaking 
broadly, with that experimenter whose results he discusses at length. 

1262 - Acorns as Food for Poultry. — Cranpieed, H. T,, m The J&urnMof ^oard of 

Agriculime, Vol. XXV, No. 5, pp. 573-576. Loudon, August, 1918. 

The use of acorns as a substitute tor maize in poultry feeding is recoin- 
mended. Acorns have recently been recommended as a cattle food and 
Petermann [Die landwtrtschajtlichen VersueJisiationen, Vol. TXXXII, 
Ft. 1-2, p. 93) considered them a suitable poultry food after having been 
dried and ground. In the autumn of 1917 acorns of different varieties 
were collected, dried over a hot-wniter tank" for several weeks, ground and 
sifted (the husks being thus complctel} separated from the kernel). Tk 
kcruel (80 % of the acorn) showed the following percentage composition 
onanalysis : — moisture, 13.86; 011,4.57; albuminoids, 7.88; solubk carbo- 
hydrates, 67.82 ; fibre, 3.63 ; ash, 2.24. The meal thus obtained was fed to 
twelve pullets and live two-year-old birds, all in full laj . Before the experi- 
ment they were receiving fish meal, shai’ps, vooked vegetables, wheat screen- 
ings, oats and maize. The grain and sharps were gradually replaced by 
crushed acorns and acorn meal. The experimental ration wiis continued 
for four weeks. The birds suffered no ill effects. The acorns are slightly 
binding but counteract the rather laxative action of fish meal. There was 
no great difference in laying. 

It has been stated [Fuldings landwirtschaJUiche Zeiiun^, 1904, p- 808) 
that if acorns arc fed to hens in too large quantities they cause b’ack dis- 
colouration of the egg yolk ^2). This defect was not observed during the 
author's experiincut iii which each hen received dai^y 2 oz, of acorn kernel 

Conclusions. — Acorns contain no substanoe injurious to poultry. 
Their food value is equivalent to a mixture of oats and maize. They may 
completely replace grain in poultry feed if their slight deficiency in protein 
is made up. 


(1) Pot the technique of this kind of research and the results so far obtained, see the abs- 
tract of Pearl’s three reports, in R., September, 1918, No. 1018. (£rt.) 

(2) See R .. 1015, No. 1067. (Ed,). 
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1263 -The Tatu {Tsitttsia, novemcineta) as a Pest ol Farm-yards in BrasU.- 

Sce No. 1193 of His Rivuw. 

1264 - Silkworm Rearing in Indo China.- (Uchon, a., in th. Onu'rh d' Agriculture 
coionMli', Gouvcrncmnil Gmeral de I' huhchinc, thiun! Series, No, 7, S ],p IfauoMruii>h(>»g 
1918. ’ 

The cultivation of mulbcny and silkworm rearing has l>een praci;isecl in 
Indo-Cliina since remote times and, in nearly all the countries ot the Union, 
silkworm rearing might be grea Jy and rapidly developed. Many circum’ 
stances havf contributed to making prosperous this essentially agricultural 
and home industry. The nudberry grows easily and develops well. Tlie 
worms may be r ared throughout the \ear in some districts and during at 
least eight months in the least favourable ones. Abundant, cheap labour 
and the free time left by the small variety of crops grown are very 
important factors in the possible development of silkworm rearing. 

France buys annually in the Far East raw silk to the value of nearly 
£8000 000, manufactures k and exports most of it as silk materials through- 
out the world. Iiido-China might supply France very largely, as is shown 
by the quotations, with material equal to the best products of Canlon, of 
raw silk and waste prepared by European methods chiefly in Tonkin and in 
Annam. These goods are already appearing on the French market. These 
considerations led the Government of Indo-China to encourage the improve- 
ment and development of the silkworm industry by all the means in its 
power, in Older to export the produce to France. 

The author (Inspector of th^ Agricultural and Comnn^rcial Servdets), 
after describing the cultivation of the mulberry and silbvorm rearing in 
Indo-China (l), gives an account of the work done in the colony, especially 
by the Administration, to develop silkworm rearing. In 1905 the Adnnnis- 
cration apj^iointed a silbvorm egg specialist and founded an establishment 
at Pliulang-Thuong for the production of eggs selected by the Pasteur me- 
thod. Atthesameti^iepamphiedsofakind to be understood by the natives 
were drawn up in French, Qi 6c-ngu, and Chinese. They gave simple, ra- 
tional and practical methods for improving silkworm rearing, spinninn ajjd 
the preparation of waste, and w re widely distnbuted in the silk ceitres 
and in all the provinces \vhcre Ur-y might have a useful eflcct. 

Model and experimental silkworm nurseries and two egg-production 
establishments, one at Bach-hat (near Vi^ri) and oue at Kien-aii (near 
Haiphong), were opmed. The \vojking of the egg-production centre of 
Pliulang-Thuong, the oldest, btsl tquipp-d and largest of the colony, was 
assured from 1907 to the end ot iqibby a coiiinierual company controlled 
by the Administration and prepared to supply 3000000 layings. The 
j-siablishment was taken under direct control on Jamuiry i, 1917, and its 
production exceeded 3 500 000 layings in 1917. The Bach-hat egg-produc- 
tion establishment, the second in inqxjrtance, has been managed by the 
Administration since its foundatiem in 1914. It distributed free of charge 


(ij This subject was stu.iLiHl by ^r. J.umarik in the Bullet nt del' Office colomalan^ reviewed 
ill Sept., 1912, No. 1330. (Kd). 
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600 000 loyings in 1914 > ^ ^ about the 

same number in 1917. The Kien-an egg-production centre was only esta- 
blished in 1916 and its production has reached no 000 layings, in 1917 it 
exceeded 250 OOO. \Vlien the Phulang-Tliiiong establishment was opened 
a silkworm breeding research station was attached to it to study the in- 
troduction of foreign species, crossings, etc. 

Of recent years Coehiii-Cbina. Annaiii, and Cambodia, following the 
methods used in Tonkin, ha v^e o]^)enedestablishiiientsfot egg selection by the 
Pasteur method, model and experimental silkworm nurseries and planta- 
tions, as well os workshops for studying improved methods of silk spinning, 
the Preparation of waste, and weaving for the Pmropean market. Since 
about ten years the Administration, especiall}* in Tonkin, has made great 
saeriiices in order to develop the silkwoim industry , 

The silk-spinning basins has been altered and perfected giving as much 
consideration as possible to the native methods and customs. Many basics 
have t ?en supplied free of cost to spinners w ho have thus been enabled to 
produce raw silk saleable in France either as they airive or after a very 
simple system of re-r. cling and re-boiling. The waste and by-products ol 
the spinning industry, prepared by a laticnal, more prohtable method thar 
tornierlv, may now easily be expoiteel to Prance. A premium of § 0.80 
per kg. (about ()tL per lb.) was instituted in 1907 and continued till the end 
of 1915 in favour of steam spun or reeled raw silk exported to Prance, in 
order to help and encourage those engaged in the .rade. There are three 
steam spinnirg mills in Tonkin i — i) that open* d in 1906 at isam-dinh, 
the most imi^cutart, with 100 basins ; 2) that of Thai-binh, opened in 1909. 
with 40 basins ; 3) that of Kien-an,op,iu d in 1915. with 60 basil’s. A fourth 
is to be built during 191S at Vietri. Large ]mmbt:rs of improved dirtct 
basins spinning for export, have been st t up in the provincesof Nam-dinh, 
Thainiiih, Xinh-biiih, Hadong, and at; Bacliduit. Certain mills, better 
equipped than others, have bcik rs for lieating the W'^^ter of the basins by 
steam, a more regular method than by wood, but the re;din^^ apparatus 
is alw'ays on the model 01 that Tecomincnded by the Administiation. 

The Europeai’ silk industry has been centred in Annani in the Binbdiiib, 
ac Pbiiphong, near Quinboiie, since 19 ^ 3 - ^ Piench company ownis there a 
spinning niiil with 100 spinning basins, a silk-twisting machine and a large 
W’eaving niacliine. Ail the products, raw silk, waste, and materials (ciepc, 
cre|)on, pongee, etc.) are exported end .sold in Piance. 

The Annam rnUectorace has instalk d in various silkworm rearing 
centres, small egg-producing ( stablishmeuts managed by native agents I'f 
the local Agricultural ano Con.rnercial Services under the direction and 
supervision n P'reiich officials of lIi : Service. As in lonkin these small Lsta 
blish merits 'work in co-i>peratiou ws di the model silkworm mirseiies, or 0 
tain their supplies from ri>arers w'ho have specialised in egg productiuin 

In, Cochin-China an Annamite company for spinning and weaving sUK 
by European methods was founded at the beginning of 1914. A factory 
was built for receivini^ tlio mat "‘rial which has not yet been delivered, owiria 
co*present conditions! The Orphanage of the Sisters of Cular.-Cxieng h.as a 

[>^S43 , 
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hand-weaving factory and a factory for crtpons, pongect^, figured silk and 
silk embroideries for the European markets. In "spite of somewhat pa- 
niitive equipment the products of this indiisti>‘ are very satisfactor) Ld 
find a ready sale. The local body of the Agiicullnral and Commercial 

Services has two egg-production centres, one at vSaigon and one at Tln-Chllu 

supplied by model silkworm nurseries belonging to the Administration 
aud expert rearers. Many model nurseries and mulberr> plantations each 
havirg a small factory for silk spinning and weaving by improved native 
nietbods, have been established in silkworm rearing centres. Each year 
the Agricultural and Commercial Services of Cochin-China distribute gr a- 
tis an average of i niillion selected layings, Cambodia has an egg-produf - 
tion establishment supplied with cocoons from model nurseries or produced 
in chosen cemtres by careful breeders. The selected eggs are distributed 
free or charge to all breeders who apply frr them, an annual average of 
1 milliem layings being distributed among the silkworm districts of 
Cambodia. 

A silkworm -rearing research station has been Client d at Pirompenh and 
has already given interesting results. Varieties of native worms have been 
most caiefull} selected and have given ver\ strong white and vellow types 
of very pure colour. ^ The experimental spinning and weaving factory has 
attracted the attention of the Trench and Cambodian populations and 
a company was recently formed to start a steam silk spinning factory with 
100 basins and, later, a factory for machine wea\nno . 

The reduction of the taxes on mulberry plantations made in 1005 by 
Governor General Beau has given good results but less far-reaching than 
was expected, by reason of the native communal organisation and the pay - 
ment of taxes by villages. The conferment of himorary rewards, of 
small giants and prizes giviur in competition would appear to have mure 
opporcihiitv of starting a movement for the extension of mulberi v planta- 
tions and the improvenierl of silkworm rearing mediods and tht silk ex- 
port industry. 

For several years :he “ Musee agricole et commerciale ” of Hanoi, 
belonging to the Agricultural and Commercial Service s of Toukin, has given 
professional instruction to numerous Annamites. A model silkworm nursery 
^iiid mulberry plantation, a set of direct basins and several improved w’eav- 
lugloonis, make it possible to follow the full cycle of the silk industry, 
i'his instruction ha.s proved most useful and many Annamites owe new 
^'^eans of earning to it. It has made possible small' hmt industries 
^vliieh need no help from the Administration. Although the silk industry 
'V-'ikrooiiis of the Hanoi Museum have had to make room for other trades, 
t-quully interesting as home industries, the instnictois continue their work 
the province and also in otlier countries of the Indo-Chinese Union 
'Uuibodia, Cochin-China, Annani). 

All Indo-Chiua is wonderfully well suited to the development of the 
silk industry, A large market for the products is assured as raw silk ina- 
wials have taken first place among the exports of the Far-East to France 
and woven silk materials are the most important exports of France. The 
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export of raw and woven silk to l?rance did uot exist about ten years ago- 
nowits value exceeds i million francs (£39 649) for Tonkin and million 
for Annaiu. Some Chinese merchants export native silks and silk waste 
to Hong-Koug, Malaya and Siam. This trade has decreased greatly 
Tonkin and Annum, but is still flourishing in Cambodia and Cochin-China 
It is to be hoped that it may be completely replaced by an industry ex- 
porting all its products to France. 

1*65 ~ Complementary Notes on Fish Breeding in Rice Fields, in Madagascar.^ 

TvEGentjre, J., in the Revtte A-^ricole el VH6rimire de Madagascar el Depcndances,Yis.\ 

III, No. 19, pp. 2 3 7- 22 S. Tananarive, 1918. 

Further advice is given (i) on the breeding of carp in rice fields, recom 
mended both as a source of extra food for the natives and as a means o: 
destroying mosquito larvae which live in the irrigated crop and tiansinr 
malaria (2). The carp are put in the rice fields eight days after transplantim 
if possible, and, at any rate, as soon as the water is there permanently 
The depth of water most favourable to the growth both of the rice anc 
the carp is from 3 to 6 inches. If the fish are about 3 inches long, two 
should be placed per square metre (1-I9 sq. yards), if they are small tr, 
four or six per square metre. It is wise to put in some 2-inch long fish 
as these have reached the age for reproduction and may spawn in the 
rice fields (spawning in September, October and Kovember). 

To ke ep t ii e fis h i n t he fie 1 d t he hoi c s b 3’ w hi c h t h e W' at er e nt e r s and 1 1 aves 
it must be covered with wicker-work made with branches 0.04100.08 
inches apart, either crossed, or arranged parallelly and vertically and joiiitd 
transversally. After the harvest the fish are collected, the largest (at Itf.st 
3 inches wath<nit the tail) eaten and the rest placed in a reservoir till the 
rice season. This reservoir may be a hole dug iu the soil capable of holding 
at least iilb. of carp per cubic metre (1.30 cubic yards) of water, but a small 
pond is preferable. The fry feed 011 the aquatic animalcules, which th: 
larger fish of the rice fields refuse, so that the fish production of the field 
is increased. 

The author estimates that a well-stocked rice field should yield in four 
or five months ten-times the weight of fish it received. 

1266 - The Fennec Fox in Captivity to Replace the Domestic Cat. — Cr^pis, p., 

in the Bullciin de la Stcicle Natiomte d' Ac cl 1' mala lion de France, Year TXV, No. S, 
pp. 225-228. Paris, August 18, 1918, 

The fennec fox {Caiiis zerda), so little knowm at present, is of a certain 
interest. This pretty little Koith-African fox is easily tamed and, though 
it is not common, would be of great service to agiiculture could it be reared 

It destroys cockchafers, locusts and crickets, all kinds of injunon? 
insects, rats, it is as clean as the cat, requiring no previous training; 


(1) See R. 1917, N“. 472. (Ed.). 

(2) to conlrol malaria the brcccliug of other species h:xs also been recommended, ainon^t 
them Gambusia a//irtts, ahardy, tiny fish, doing well in shallow water and in ponds containin.? 
less than 1. 14 inches of water. See i?. March, 1918, No. 251. (fd.) 
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it takes up little space, does not smell, eats almost any thing, destroys 
it-ss small birds than the cat, for it cannot climb trees, and is a pleasant 
compatiion, with a fine coat. It might well rtplaco the cat as it has mare 
advantages without the serious defects of the latter. 


[FARM ENGINEERING. 

ii 67 -Trials of Machines for Cultivating Vineyards Organised at Montpellier and 

Roehe-de-Brun, France, in 1918. — I. Ferrocillat (Director of the National School 

of Agriculture at Montpellier), in FeuilU d'fnforma lions du MiKistere de I'AmcuHitre, 

Year XXIII, No. 25, pp.. 6-7. Paris, June 18, 1918. — II. C.^stex (Director of the 

Vienne Agricultural Dei)artmiiit), /tt'tf.jYcii XXlII,No. 30, pp. I>:iri?, July 23, 

lOiS. 

1. — The trials took place in Kay in a vineyard on the Rochet estate, 
near Montpellier, in an easy, sandy soil in perfect condition. Part of 
the vines are planted about 50 in. apart in the lines, which are 6 ft. 6 in. 
apart ; there are headlands from 13 to 16 ft, wide at each end and the rows 
arc from 812 to 1 000 ft long, thus providing favourable working conditions 
for tractors. 

The Chapron TR.\ctor (i), which took part, was tried with a small 
yfurrow OLIVER plough working a width of 28 in. and a spring tine Cana* 
dian harrow covering a width of Spin. While there M. Chapron designed 
a machine capable of cultivating the whole space between the lines 
(69 in.), which consisted of a triangular frame, in the centre of which in 
front was fixed a drill plough, while 3 small Aleert ploughs (Montj>ellier) 
were fixed on each side like stubble phnighs, thus making 7 working 
parts in all. Although not quite successful, after a slight modification the 
machine improvised in this way did not work badly. 

The tractor, tried with the 3 machines mentioned, worked perfectly 
and did no damage whatever to the vines. The last day was employed in 
dynamometric and fuel-consumption tests. The results, given in a table, 
show that the tractive effort per sq. decimetre ( = 1,55 sq. in.) of section of 
the .strip of earth worked is very low (60.7 lb. rvitb the Oliver 3-furrow^ 
plough working 6 in. deep, and 57.8 lb. with the same ploughing at a depth 
of 5 in. ; 32.8 lb. with the Chapron gang-plough wa)Tking at 2 to 3 in. 
deep, and 46 lb. with the same plough loaded with 297 lb. and ploughing 
5 in, deep ; 45.3 lb, with the Canadian harrow rvorkiiig at 4 in, deep. As 
the soil was sandy, the surface layer was perfectly broken down. Occasion- 
ally the tractive effort attained high figures, but without decreasing the 
speed of the machine, thus showing that its limit of traction was much 
higher. 

As regards futd consumption, in a first trial, an engine standing still 
while running at 1400 revolutions per minute consumed 0,44 galls, of pe- 
trol (density: 0.730) per hour ; in 2 other trials the tractor, towing the 3- 

fs} See i?., October, 1918, No 1143. (Ed.) 
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furrow Oliver plough and ploughing 5 in. deep in the one and 7 in. in th(. 
other (in relation to 28 aud 32 in. of width and furrow lengths of 93^.3 
959 ft.) consumed 4.18 galls, in tbe first trial and 4.65 galls, in the' second 
which corresponds to r.i8 and 1.50 galls per acre of vineyard. 

In the first trial the speed was 1.86 miles and in the second 2.37 mj. 
les. The time theoretically required to plough i acre of vineyard was 94 mi- 
nutes in the first case and 70 minutes in the second ; in practice more [k 
needed, giving 125 and 93 minutes respecticely. 

The author observes that the fuel consumption of the engine is oei- 
ther the only nor most important factor in judging the value of a tractor 
The essential is to have a well-built strong machine with parts of easy ac- 
cess and maintenance, even if it does consume more petrol than another 
machine. Moreover, the fuel consumption varies from one machine to 
another and depends, in a certain degree, on the skill of the driver. 

The Chapron tractor has a low fuel consumption and has some good 
points in its construction. The author thinks, without giving a finalopiiiinn 
that the tractor seems suitable for viticultural work aud is well worth note 

II. ■ — Eleveo makers had entered in June for the tests at La Roeht- 
De-Bran (Vienne), but, owing to transport difficulties only 7 macliim'S ac- 
tually took part. 

The Roche-de-Bran estate vineyard has a marly, slightly stony soil 
which is in very good condition. The vines are planted in rows 6 ft. 6 in 
apart. Part of the vines are trained on iron wire. The branches are at- 
tached to the pole that supports each plant ; the long branches are proppe ; 
betweenthe plants in the direction of the lines, which increases the difficulty 
of mechanical cultivation. The lines are 600 ft. long and the headland- 
are 13 ft, wide. Plots of about 5 acre.s each were numberc^d aud allotted 
by drawing lots, to each the makers taking part in the trials. 

In 1917, only two foreign-made machines for the mechanical culture <'! 
vineyards took part in the Mettray (r) trials ; at La Roche-dc-Bran 4 Piem 1 : 
makers showed quite new types of maeUiues, which show certain pn- 
gress in adapting the tractor to vineyard cultivation. The author recalls 
that in order to plough 4 to 6 in. deep aud scarify 2 in. deep in hill or plaii 
vineyards, M. Ringelmann, in his report on the mechanical cultivation ( 1 
vineyards (2), estimates that the machine should have a maximum widtl' 
of 3 ft. 3 in., while the tractor and the machine it hauls (plough or cultiva- 
tor) should be able to turn on a headland no wider than 10 ft., the tot: 1 
weight of the machines not bung greater than 2420 lb. Thc;s‘^ tractors shoid' 
also be utilisable for siilphating, sulphuring and road transp^^rt. In add 
tion when hoeing and weeding drilled crops it is necessary that the distauo 
between the front wheels and the back wheels can be modified so as svd 
the width of the drills. The outer edges of the tyres should be about Sir 
from the axis of the seed-bed or of the plantation to be hoed or weeded. 

Amongst the machines tested the author describes: — 


(i) See R., 1917, No. (Iid.)t — (2) See R., 1917, No, 841. (Ed.) 
[IZtl] 
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1) the 12-20 H.P. Cleveland (i), chain-track tractor, presented by 
the Allied Machinery Co. of France, 19, rue dc RotTr)y, Paris. 

2) The tractor entered l)y the American Tractor Co., ii and 13, 
avenue du Bel Air, Paris. 

3) the Chapron tractor (2) which ploughed and scarified the vineyard 
as well as ploughing 8 in. deM|) with a 2-furrow plough in ordinary soil and 
hauled with ease a mowxT for cutting hay in a meadow. 

4) the vineyard tractor of the Comptoir Anglo- FR. tNCO-RussE, 
19, Avenue de 1 ' Opera, Paris ; 4 HP. at the pulley and 1.25 HP. at the 
draw-bar ; runs at 230 to 2000 revolutions per minute, 0.93 and 3.1 miles 
per hour on the road, 0.6 to i.Smile.s on ploughed land ; weight 451 lb. ; 
height 3 ft. 3 in. This machine hauled a machine-hoe that hoed and 
weeded in two successive turns on the same strip. 

5) the tractor entered by MM. F. Gros& Bouchardy fitted with a 
10 HP. DESSAULES engine, running on paraffin or petrol. 

6) the Pax mr)torploughof MM Fr.^ncfort & vSeguln, 144, Rue de 
Charonno, Paris. The 2-vylinder vertical 6-S HP. engine of this tractor 
runs at 800 revolutions and is placed in front ef'the axle ; the makers state 
that it requires 3.3 galls, of prtrol and 4.4 lb, of oil per day. The tractor 
is guided by means of 2 stilts placed bdiind the frame. Its total width is 
3 ft. 3 in., its length is 10 ft, 6 in. and its height 3 ft. 3 in. ; it \veighs 1650 lb. 

7) the Xo. I “ Simplex Vitieuitural tractor of ScHwrElTZER & Co., 
86, rue do Flamlre, Paris, is built especially for cultivating vineyards; 
it is only 2 ft. pin. broad, as tliat it can easily pass amongst the rows of 
vines. The machine hauled a Canadian harrow and a vineyard plough. 
The implements hauled can be (.'ontrolled directly by the driver ■without 
In 111 having to leave his seat. The 4-<'ylindcr, to HP. engine has 2 speeds 
and its single reverse runs at 2.3 to 3.1 miles per hour ; the tNVO driving 
wheels are braked separately. The tractor weighs 1540 lb. and it is 8 ft. 
3111. long; its declared fuel e^msuinption is o,S8 to i.i galls, of petrol per 
hour. 

All these maehi iies w*nikcd well during the test period, ^YitlK>ut damaging 
the vines in spite of the difficulty resulting from the fait the long bran- 
ches were supported oyer the soil and might ha^'e been caught by the 
working parts in passing/ 

1268 - Tractor Operating Data in the U. S. A. — oijicuiiRcpuri 0; the Vtuiersiiy of nunois. 
Division of Farm iu The linpUnuniand MAchinii-y R^vicK, \'ul. XLIV, No. 

p. 41a. Londiiii, Auuut t I, iQjS. 

Early in 1917 the Division of Farm Mechanics, the University of Illi- 
u<u&, U. S. A., sent to 60 tractiir operators in the State of Illinois record 
sheets, arranged for the purjiose of enabling the farmer to keep a yearly 
record of his tractor operations. When returned, 22 reports wane found to 
have been careful ly kept . A suimiiai y of t lie data obtai iied is given in the 
<appeiided table. It should be remeiiibcred that these data have been ob- 


(1) See if., October, ioi8, No, 1145. {Ed,) — (;) See R., October, 191S, No. 1145, (Ed.) 
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tained from a limited number of successful operators. In only one case 
(tractors with kerosene-buniing motors pulling 3 ploughs) is the number of 
operators large enough to warrant the drawing of general conclusions. 


Sifnimarv of tractoy-operatin^ data, Illinois, 


Fuel used 

Gas 



Gas 

i 

Keposene 

! 

Gas i 

i 

Gas 

Operators reporting 

2 

4 

14 

X 

I 

No. bottoms oil plough used 

2 

3 

3 

5 

6 

Original cost of tractor $ 

827.50 

1041 

797-57 

20.20 

2 610 

Years since purchase 

15 

2 51 

1.96 

4.5 

2 

Different days used 

32.5 

37'25 

42,41 

58 

33 

Hours used 

219 

264,25 

293.14 

363 5 

302.5 

Hours trouble ....... ..... 

6 

17 

16.29 

6.25 

4-75 

Percent time-trouble 

2.74 

6-43 

5-55 

1.72 

U57 

Fuel cost S 

80.50 

109.54 

6o.s8 

260.30 

360.55 

Lubricants cost'. . . -i 

20.45 

1 8.08 

■0-45 

38.1^ 

35-53 

15.51 

Repair cost '< 

4-55 

43-^5 

36.33 

2.50 

Miscellaneous cost 

4-«5 

4 57 

7.54 

20.44 

6.95 

Operating cost per season * 

1 10.35 

175-34 

125.43 

352.60 

385.5> 

Depreciation, 20 %, • . . . • . • 

16550 

208,25 

159.51 

404.00 

522.00 

Interest ’• 

29.79 

37. 8 

28.71 

72.72 

93-96 

Total cost per year 

305.64 

: 421.07 

^ 313.65 

829.32 

I 001,47 

Percent repair cost of original cost . . 

! 055 

4-14 

4-78 

1 1.80 

0,096 

Acres in farm 

i 238 

: 240 

258.57 

271 

6:5 

Acres cropped 

1 202 

1 199-75 

: 213-63 

200 

675 

Acres maize 

; 131.5 

! ?4-5 

! 89.13 

60 

207 

Acres oats 

: 70.5 

! 52 5 

66.25 

1 1:0 

120 

Acres wheat 

— 

10,0 

17.30 

1 — 

— 

Acres hay 

— 

■ 42.75 

1 35-93 

I — 

258 

Acres misceUaiieous 

1 ~ 

i 10. 00 

■ 5-28 


— 

Horses used before tractor was ]jiireh.'is(.:d 

II.5 

j 7-0 

' 9.5 

! 18 

24 

Hor.se.s used after trandfjr was purchased. 

8 

■ 50 

7-35 

1 *8 

12 

Horses displaced ... 

3 5 

2.0 

: 2.15 

— 

i 

Gallons gasoline . 

; 407 

i 527-25 

43-8 

i I 265.5 

I 765 

Gallons kerosine 

! 

! , 

i 548.5 

! — ■ 

1 — 

Gallons fuel per hour: 

1.86 1.995 

; 2.02 

1 3.48 

> 5-83 

Cost gasoline per gallon?, cents .... 

19.7 

! 20.77 

20.44 

i 9.34 

20,56 

1 20.42 


Size OF TRACTORS. — One tractor was of 6-12 H.P., 4 were of 8-16 H.P., 
9 of 10-20 H.P., 6 of 12-25 H.P., 1 of 20-40 H.P., and i was of 25-40 II.P. 
Three of the users of 8-16 H.P. machines desired a larger tractor ; 3 users 
of the 10-20 tractors believed that a larger machine would be better adapted 
to their conditions ; only 2 nien, one using a 10-20 and the other a 20-40 
desired a smaller machine. 

Types OF Drive. — 21 machines had wheel drives and i had a cater- 
pillar type of drive. Sixteen of the 2 1 wheel machines had 2 drive wheels. 
Of the 5 operators whose machines had other than the 2-whcel drive, 3 
expressed preference for a 4*wheeled machine with 2 drivers. 

[ISS8J 
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• HirBD Help. — The hired help bill was reduced by 10 farmers. The 
amount of reduction reported varied from % to */j of the previous help 
jjill. One farmer operating 320 acres reported that he had been able to 
dispense entirely with the services of one man. 

Soil Packing. — 10 operators reported no soil packing ; 6 re|X)rted 
packing when the soil was wet ; 2 reported packing of maize ground ; 3 
reported beneficial effects from packing, and one made no report on this 

question. • 

Price of tractors. — Practically all the machines were purchased 
at pre-war prices. To-day the same machines would cost from 60 % to 
100% more, which would materially increase the depreciation charge. 

Trouble. — The % time-trouble is obtained by dividing the hours 
trouble by the hours used and multiplying by 100. The relatively large % 
time-trouble reported for gasolene tractors pulling 3 ploughs is due almost 
entirely to one operator who used a tractor having a 2-stroke cycle motor. 
Omitting the report of this man the % time-trouble for this class of machine 
is 4 -^ 5 * 

Depreciation. — The annual depreciation is estimated at 20 % of 
the original cost of the tractor. 

Interest. — The interest (6 % per annum) is thus estimated : — Add 
the original cost and the annual depreciation ; divide this sum by 2 ; and 
multiply the quotient by 0.06. 

Horses. — Fifteen of the 22 operators replaced one horse or more by 
the use of the tractor. Thesedataiiidicatethatontheaverage a man farms 
22 crop acres per horse without the use of a tractor and 29.7 crop acres per 
horse when the tractor is used. Nine operators stated that the tractor 
enabled them to use either lighter horses, more brood mares or voting horses. 

1269 -The “Fiat” Tractor, — Signorlvi, m,, in // Coiti-Mtore, Year lniv, no. 24, 
pp. 503-504 -j- I Fig. Cisnle Mouferrnto, August 3ti, 

The Italian-made “ Fiat ” tractor was tested successfully on August 
21, 1918 at the Marcliesa farm near Turin. 

This tractor, shown in the appended figure, is of 18-20 H.P. ; the engine 
has 4 cylinders (lOO X 180) audit has 3 speeds — 1.4, 3.1 and 3.7 miles per 
hour ; it weighs 5280 lb. and has a draw bar pull of 3960 lb, in the first speed 
and 2200 lb in th? second ; it is 53 in. wide. Towing a 3-furrow' plough 
at 8 in. deep it can plough 645S4 sq. ft. per hour, consuming 19.8 lb. of 
paraffin. This tractor can be used for towdng vehicles on the road as well as 
for hauling machines for cultivation and for gathering crops. In addition, 
by means of a pulley, the “ Fiat " tractoi can be used to drive threshers and 
fixed farm machinery. 

According W) the author, the '* Fiat ” tractor has been built to meet 
the needs of Italian agriculture ; it is strongly made, easily handled and 
smooth running ; it suits large and iiieduim sized farms. 


[ists IXCI] 
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The price of the tractor is not yet fixed, but it will not cost more than 
the foreign tractors imported into Italy. 



“Fiat” tractor at -work. 


1270 - The Haulage ct Ploughs. — ringelmann, m,, hi the Ompux k<.uJus j. 

I'Acadimu’ WA^ricnlturc dc Fm77f.’, Vol. TV, No. 27, pp. 7^6*748, Paris, July 2 

Tile author has previously shown that ploughing requires 8o % of 
the total energy necessary lor cultivation. 

Suitable weather for ploughing is generally limited in extent. Plovi^b- 
iiig is not done under good conditions unless the soil contains from 910 
10 % of water, ii to 17 % being considered the optimum ; at more thini 
21 or 2'2 % of water, the ploughing becomes bad. The water content oi 
the soil, apart from the purely cultural point of view, has an influence 
on the wear of the parts, on the stability of the machine and, above 
all, on the tractive efiort required by the plough. 

As regards wear, in a go( 'd light potato soil (tertiary soil of the Grigny 
Plateau, Seiiic-et-Oise, France), the ploughshare has to he set 6 or7timci 
per acre in dry summer weather. Each setting cost about yd., working 
out at 3^.6^^. to 4s. I r/. per acre. In September, when the soil is wet by the 
rains, one setting suffices for about 3 acres. Under;, the condition' 
of the present case one share is completely worn out after ploughing 44-5 
acres and to replace it cc.sts 6s. ^d. for ordinary steel and los. ^d. foi 
harden.ed steel. 

The tractive effort per sq. decimetre of section ploughed increase? 

[lSCt'1%70) 
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for the same plough in the same soil in measure as the soil dries (the ave- 
rage density is 2 304 in tertiary soil). 

Tht tractive effort for the plough at different dates and for plough- 
ings comparable one with the other as regards dimensions was 47 kg. per 
sq. decimetre for a soil water -content of 15.4 % ; 46.1 kg. for' ii.i % of 
water ; 70.7 kg. for 5.1 % of water ; and 78.2 kg. for 3.8 % of water! 

Th^ shape of the working parts also influences considerably on the 
traction. Thus, on the same length, at an interval of half an hour, a 
plough requires, for the same ploughihg, from 1,40 to 1.42 times the pull 
requiied by a model of better designor more suited to that particular soil. 

As the periods during which the soil are in such a state of humidity 
as to work well are genially limited, power farming has the advantage 
that, with it, the farmer can work his lanil in the desired time. 

1271 - A Tractor Plough. — DESsciSArs:, R., in the Journal d’ a - rMure Pratique, Year 

LXXXII, Vol. XXXI No, 17, pp. 329-3.30 + I Fig. Riri?, AnguPt 22, 1918. 

When a vehicle moves u[) a slope its resistance increases with the steep- 
ness of the slope. The motor drawing the vehicle up the slope uses a certain 
amount of energy to movt; itself, so that there is a reduction of the amount 
of tractive energy available for the vehicle or machine to be towed. This 
lossisdueto the elevation of the motor (jn the inclined plane and is inde- 
pendent of the nature of the motor. Tor example, a tractor weighing 
6160 lb. which gives an actual pull of 1672 lb. on level ground, and hauling 
a plough requiring an average tractive effort of 440 lb. per furrow, will 
give a pull of 1320 lb. for 3 furrows and 880 lb. for 2 furrows on level ground. 

If this tractor mounts a 10 % slope, its possible tractive effort drops to 
1661 lb. owing to the decreased pressure of the driving wheels on the soil, 
and the tractor itself requires 616 lb., so that if it gives a pull of 1672 lb! 
on level ground, it can only give a pull of 1045 lb. when mounting, which 
is insufficient for opening 3 furrows, but more than sufficient for opening 
2 furrows. The tractor must, therefore, be handled in such a way that, in 
ascending, only 2 furrows are opened, while, in descending, 3 furrows are 
opened at the same time. 

Therefore tractor ploughs destim^d for use in steeply sloping land should 
be arranged in such a way that, by moving a simple lever, the number of 
plough bottoms working could be rapidly cliangLd. 

MM. DE Lacoxir and F.\bre, 4, Avenue deVilliers, Paris, have exliibit- 
cd at the Noisy-lc-Grand (France) official tri.als a Galloway plough (l) 
built according to the principle described above. It is a 3- furreov plough, 
and, for slopes, the third pdougli can be raised by moving a lever, when only 
2 furrows are ploughed. 

In considering the application of mechanical cultivation to the uneven 
ground in Scotland, the Highland and Agricultural Society of Scotland had 
laid do\^n the condition (2) that ploughs intended to work on hilly ground 
should be made in sucli a way that they could be quickly changed at the 


(i) See R., Oct. lyiS, No. ii-ts, (£<L) — (.'} Stc K., Feb. 191S,. No. 100. (£rt.) 

[istMni] 
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end of the furrow so as to plough 2013 furrows according to whether the 
tractor ascended or dcsccndes the sloping field. 

The Galloway plough fulfills the condition, which is applicable to 
so much cultivated ground. 

1272 - The Befort and Gaillard Electric Ploughing Set — Lc G^iic Rural, Year x, no. 
83, p. 14 + 2 Figs. Paris, 1918. 

In this system — now on trial near Paris — the electric current 4 oes not 
come from a section biit from a generator forming part of the set. The 
makers thus use electricity as a mechanical organ acting at the point where 



Generator. 


Front vinv of windiai«?. 


it is required, and give that organ all the independence of the other orgaus 
forming the sc't. They are thus al:)le, just as with a petrol engine and with 
just as much freedom, to generate the power at the required place and when 
required . 

% transforming the initial power into anxiliaiy cunciit, the makers 
claim that thq power actually available is much greater t ban the same power 
used as a tractor in direct traction. 

The B:&forT'Gaillard system, rising a single generator with a mini- 
mum cost, has the advantage of always giving direct traction, the genera- 
tor serving equally as tractor for the set, and all the ploughs of the farm. 

[UTiins] 
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The set oflered tc the French Ministry of Agriculture consists of a steam- 
generator, working very smoothly and easily controlled. The generator is 
always supplied with water and coal for a lo hour's run, i. e. for i day’s 
work without farther supplies. It thus forms a mobile station going where 
wanted, when it has to supply its 2 sub-stations. 

Cable-ploughing sets with a single generator all require a return cable 



Rear view of windlass. ^ Giaeratur, 


or a return pulley. By doing away with the return pulley MM.BSfort and 
bAiriARD obtain a yreld of S6 % of energy available at the draw bar 

To provide for unforeseen resistances and all the strains of traction a 
good amount of reserve power must be available. At a speed of 85 cm per 
Sttoiid - a good practical speed for all hard work - the tractive effort is 
Itwo kg. Taking as basis a 5-fiirrow balance plough working at ? depth of 
20 cm. and meeting a resistance of 55 kg. per sq. decimetre, the tractive 
effort IS not over 900 kg. ; the reserve power is thus amply sufficient 
meet all possible needs. 

The Effort and Gaii^i^ard se^ have the following interesting charac- 
ensues : - front smiigle-tiecs with automatic decenteiiiig, ,=o that cable 
traction can be used (without an auxiliary return of the cable) for drilled 
erops ; a draw-bar hook biiflering and controlling the traction. 
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1273 - The " Once-Over*’ Quack Grass Killer. — TAs Implement and MacHnery Review 
Vol. XEIV, No. 520* PP- 4I5"4 i 6 + i Fig. lyoudou, August i, 1918 . 

The Quack Grass Exterminator Co., 912, Andrus Building, Mannca- 
polls, Minn., G. S. A., makes a new machine for esteniiiuating weeds, par* 
ticularly couch grass. By running this machine once over a field (whence- 
its name), practically .every vestige of crop-killing weed is said to be 
exterminated. 

^ This new device, shown in the appended figure, resembles a tractor 
but does not propel itself. Its petrol motor serves to operate the mechan- 
ism^ while the machine itself is hitched to a tractor or drawn by horses. 

The machine consists of a framework mounted on wheels, carrying at 
its forward end an ordinary plough, minus the mould board, behind which 



“ Oucc-Over ” quack grass killer. 


is a toothed cylinder, followed in the rear by an elevator running backward 
and upward at an angle <)f about 40° into separaling nieehanism, which, in 
turn, is followed by a large circular sieve moving in au anti-clock direction 
as tile machine trav‘‘ls forward. Inside the reel of sieve is a horizontal ct»u» 
veyor running to a perpendicular elevator swing in the rear tire machine 
for conveying the weed refuse into a wagon driven ^ilongside. 

The operationofthe machine canbo described as follows * The plough 
share located at the forward end is 16 in. wide and set to run at a depth of 
4 to bin, ; the ribbon of soil cut is passed back, there being no mouldboard, 
and brought into contact with the tcetbof the forward cylinder which cuts 
and shreds up the weeds and soil. At this point about 60 % of the soil 
is returned to the earth and the weeds, stalks, etc., arc elevated into the 
separating machinery, where a system of separation, not unlike that of a 
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wliciit or sihaII graiii threshing outfit, sep^rutes the weeds and 20 V of 
the soil the latter being returned to the ground. All the weeds and roots 
and the remaining 20 % of the soil pass into the revolving sieve in the rear. 
Xhe soil is completely lost through the meshes of this sieve, and the weeds 
are carried upward by the revolving screen and dumped into the horizon- 
tal conveyor, in which they are carried to the perpendicular elevator in the 
rear, where they are elevated into^a vehicle to be carted away and burned, 
jr otherwise destroyed. 

A field is thus left in a 'condition free from all weeds, roots and other 
loxiotis growths and in a thoroughly tilled condition, ready to be sown at 
iflce if desired. The machine has a capacity of 3 to 5 acres per day, ac- 
cording to the nature of the soil, the thickness of the ground and the speed 
it which the machine is towed. 

This new tool is said to be strongly made and should last from 5 to 8 
^oars ; its estimated cost is £ 200. 

274 - Motor-saw Mounted on a Hand-cart. - La Terre vaudoisc, ycm k, Xo. 27, p. 24-^ 

-f 1 Fig. Eausanne, July '6, 1918. 

Messrs Ml^GEVETof Geneva make a circular motor-saw for cutting fire 
vood , the saw is driven by a petrol motor, the whole being mounted on a 
iiiiall hand-cart. 



Mscevet motor-saw mounted on a hand-cart. 


The motor is of the F£i.ix-littGEVET type ; it is simple, light and runs 
By adding another cylinder, the maker has improved on the old, one- 


1360 AGRICULTURAL MACHINERY^ ANd][iMPLEMRNTS 


cylinder type. As is shown in the figure the M^GEVET wood sawing plant is 
completely independent and can be moved and set up anywhere in the 
forester at the farm. Its small size enables it to pass easily into restricted 
spaces. Its easy transport and use gives it a claim 'for superiority ovct 
other systems. 

The cirevdar saw, with its roller-table and well protected blade, is very 
safe and easy to work. The engine drives directly on the shaft of the cir- 
cular saw by means of a horizontal belt. The whole plant is strongly 
built and all the parts are easily accessible. 

The engine consumes little petrol. By using this motor saw (i), 
great economy in labour can be made while the work is done more quickly. 

1275 - The Marmier andCanonne Apparatus for Drying and Concentrating Liquids at 
LowTemperatureS. — L. (Assistant Director oI theFasteurlnstititcatLiHe), 
ill the Annales de I’institut Pastewr, Year XXXII, No. 4, PP- HS MO + 2 Parif, 
April, 1918. 

Many liquids of organic origin, such as albumin, fresh grape must, 
milk, etc., can be kept a long time without any fermentation taking plactil 
they are dried or even when sufficiently concentrated. To do this, they 
cannot be boiled at atmospheric pressure and often they cannot be heated 
to about 600C without running the risk of clianges taking place in their 
composition. To enable such liquids to be dried or concentrated at low 
temperatures while retaining all their properties MM. MarmlER and C.V 
NONKE have designed an apparatus (see L'ig-) which is constructed as 
follows : — 

The desiccator consists of a closed cylindrical boiler A with double 
walls (I and b between which circulates hot water maintained at the re- 
quired temperature. The upper wall c has an outlet tube d communicating 
by a pipe e with a condenser p ; this would be. for example, a tubular con- 
denser whose tubes are water-cooled internally. The steam given off in 
A condenses on the outside of the tubes and the liquid thus obtained is col- 
lected in a tank q. A vacuum pump maintains a suitable vacuum through- 
out the apparatus. The liquid to be treated, coming from a recipient i 
having the tap is distributed through the boiler by means of a hollow 
shaft /traversing the glands and rotated by the pulley A or a cog-wheel 

Several radial tubes I fixed on the shaft and communicating withtb 
hollow interior, end in a nozzle m spraying the liquid in a fine spray on th( 
chamber walls a. A scraper carried by the arms n, is mounted on th( 
shaft which carries it round when rotating. It touches the cylinder wall? 
removing the concentrated or dried liquid deposited on the walls by tb 
spray. A second scraper 0 is placed at the lower part of the shaft, aw 
is so placed as to bring the dried product into a recipient w, from winch ii 
is removed at the end of the operation by the plug x. The apparatiii 
works in the following manner : — 


(I) The motor-saw with i-cyliiidcr, 3-n.P. VtLJX engine costs 2900 Swiss francs; 
with a 2-cylinder 6-H,P. Ftnix engine costs 3500 Swiss francs. (£d.) 

[UT4.IST5] 
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When the water-bath is at a suitable temperature, the tap ; is closed, 
and a vacuum produced. The reservoir i is fulled with the product to be 
dried or concentrated; the shaft is set turning,; is opened; the atmospheric 



Mvrmier & C\NONNE app:uatu> for drj'ing liquids at low temperatures. Section. 


pressure forces the liquid into the hollow shaft and into the jets. The 
liquid is spread in a thin layer on the heated wall and quickly evaporates. 
The rate of sprajdng and the speed of rotation are regulated in such a wav 
that the product deposited on the wall is dried or concentrated to the 

[ 1 * 15 ] 
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required degree before the spray passes again. The scraper st removes the 
product, which falls to the bottom arid is scraped into the recipient^j^by the 
scraper 0. 

For small flows, jets with very fine holes are used. As there is a cer- 
tain minimum size, especially for viscous liquids or those containing 
solids insuspension, beyond which the jets become stopped up, a sufficiently 
large opening is used and, by means of a very simple mechanism fixed to the 
apparatus, the movement of the shaft and the arrival of the liquid are stop, 
ped once every revolution, the liquid being stopped just a little before the 
shaft. After a time sufficient for the product to evaporate, the mechanism 
sets the shaft in motion for a second revolution and allows the liquid to pass 
once more. Whether the apparatus works continuously or disco ntinuously, 
the final product is always exactly the same for the same temperature and 
degree of vacuum in the desiccator. 

With this machine the author was able to concentrate large quantities 
of fresh grap^nust which have kept perfectly, without any previous steri- 
lisation, for several years. It should be noted that owing to the intense 
evaporation of the liquid, the product treated is at a much lower tempera- 
ture — about 20^ to 26^^C — while on the wall than the wall itself — 36^^^ 


1276 - The Eichenberger Electric Evaporator. — amsteix, j., in the Schweizen^chc ofe 

KHti Gartenbau Zeiiung, Year XXXI, Xo. 18, pp. 221-222 -f 2 Figs. Miinsingen, Anguft i, 

igiS. • 

Shict 1917, M. E. EisCHEn BERGER, of Neukirch-Egnach, canton of 
Thurgovie, Switzerland, has made an electric evaporator for drying fruit, 
vegetables and other agricultural products, which has worked successfully 
for a year. 

As is shown in the figure the EiChENbergkr electric evaporator is 
shaped lik--' a wooden cupboard insulated with eternit and fitted uitha 
ventilating fan driven by a weak electric current ; the bottom and walls 
5rc provided with heating elements and a heat regulator. 

This evaporator is made in different sizes ; the small models are in 3 
sizes from 32 to 59 in. high ; the model a, of 200 to 300 watts, can take 
from 6.6 to 14*2 lb. of material to be dried ; model b, of 300 to 400 watts, can 
take from 14.210 22 lb. ; model c, of 40010700 watts, from 22 to lolb. 
Their prices are 90 fr,, 100 fr., and 150 fr. respectively. According to 
the size they take up to 16 trays. 

The evaporator used by the author is the largest model, costing 1500 fr.; 
as shown in the figure, it contains 32 tra>s holding 264' lb. of apples 
or 154 to 220 lb. of vegetables. According to the product, from 7 to 24 hours 
are required to obtain the desired degree of dryness. 

The author used the apparatus continuously day and night from >S:p* 
tember, 1917, to February, 1918 and later on for another 3 weeks. Duf 
ing all this time he dried 6600 lb. of apples, 660 lb. of prunes and from 
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15 200 to 17 600 lb. of various products. — french beans, celery, turnips, 
parsley, etc. 



Eichenberger electric evaporator. 


1277 - Review ol Patents. 

Tillage Machines and Implements, — 5 /asi 7 .* 10217 Three furrow 
plough; 10218 Ridge plough for cereal cultivation. 

Canada: 183565 Disc harrow; 183670 Harrow lifter. 

France : 487948 Combined cultivator and hoc replacing the plough and 
other implements ; 4882S7 Devdce for utilising Brabant and balance ploughs 
for motor ctilture by combining them with light engines ; 488309 Improve’ 
nients to gang ploughs towed by cable, 

New Zealand : 39192 Harrow ; 39561 Subsoil-draining attachment for 
agricultural implement. 


[mcisTi] 
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S'weden : 43134 Agricultural implement. 

United Kingdom : 117140 Soil pulverising machine ; 117156 Coupling 
for motor-plough ; 117169 Balance plough ; 117660-117661 Ploughs and 
cultivators for attachment to 2 -wheeled motor-tractors ; 117766 Ivifting 
device for ploughs or cultivators drawn by motor tractors ; 1x7771 Wheeled 
carriage for receiving beams of plough shares or cultivator lines and for 
attachment to a motor-tractor ; 117856 Power cultivation of land by cabl^. 

United States : 1271031 Ifister plough ; 1271373 Plough ; 1271485 
Dumping scraper ; 1271818-1272231 Rotary spaders ; 1272260-1272294 
Harrows ; 1272905 Tractor plough ; 1273069 Spring governor hitch for 
plough. 

Drainage and Irrigation. — Sweden: 43242 Ditching machine. 

United Stales : 1273206 Ditching machine. 

Manures .\nd Manure Distributors. — Denmark : 23289 Fertiliser 
distributor. 

United States : 1270849-1271007 Fertiliser dropping device. 

Drills and Seeding Machines. — Canada : 183902 Potato planter. 

United States : 1272550-1273251 Planters ; 1273039 Potato cutting 
machine. 

Various Cx’LTural Operations. — Canada : 183993 Plant protector. 

Denmark: 23310 Movable spring-tines for cultivator, horse-hoe, etc. 

France : 488320 Orchard plough. 

United Kingdom: 117548 Stake for supporting plants. 

United States : 12707S7-1273496 Wheel weeder hoes ; 1270802 Riding 
cultivator ; 1271292 laster cultivator ; 1271882 Attachment for maize 
cultivator ; 1272567 Hand cultivator. 

Control of Diseases and Pests of Plants. — New- Zealand : 40019 
Garden spraying apparatus. 

Switzerland : 79035 Cockchafer trap. 

United States: 1270S47 Boll weevib catcher ; 1271355 Insect trap; 
1271504 Palmetto-root and weed plough. 

Reapers, ^Mowers and Other Harvesting Machines. Canada: 
183747 B;rsket for lawn mowers. 

Denmark: 23159 Platform for binders. 

France: 488234 Motor lawn mower. 

Switzerland : 78915 Mower knife control mechanism; 79032 Sheaf packer 
and binder. 

United Kingdom : 117137 Fruit gatliering device ; 117496 Improvement 
to side-delivery hay-raking and swath-turning machines. 

United States : 1271705 Bean harvester ; 1271803-127867 Harvesters; 
1271845 Header attachment for tractor ; 12^200'; Bundle-carrier for gram 
binders ; 1272095 Sickle attachment ; 1 272140 Grain saving attachment 
for binder ; 1272360 Automatic trip for shocking machine ; 1272371 Kaffir- 
com header ; 1272426 Shocker attachment for binders ; 1272617 Hav- 
rake for mechanical traction ; 1272628 Mower and harvester attachment ; 
1272665 Grain-reclaimer ; 1272666 Mechanical hay shocker ; 12727x1 Cord 
holder for grain binder ; 1272717 Seed harvesting machine ; I 272733 -I 27335 <> 
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Maize picking and husking machines ; 1272875 Flax pulling attachment 
for harvesters ; 1272885 Attachment for hay rake ; 1273240 Maize stalk 
cutter and loader. 

Machines eor I/iEjrrNt; Root Crops. — Denmark : 23223-23307-23325- 
23326 Potato diggers \ 23250 Root digging and topping machine ; 2321 1 
Turnip digger with elevator ; 23327 Topping device for sugar beet diggers. 

Sweden : 39655 Potato digger ; 43016 Hand root-digger and topper. 

United Kingdom ; 117126 Potato digger and harvester. 

United States : 1271076-1272604-1272986 Beet harvesters. 

"PhrEShing and Win\oKving Machines. - Denmark : 23234 Attach- 
ment for threshing machine. 

United States : 1271 545 Grain cleaner for threshing machine ; 1272790 
Grain separator for threshing machine ; 1273462 Grain separator. 

Machines and Implements 'for the PREie^RAxiox and Storage 
OF Grain, Fodder, etc, — Canada: 183548 Grain loader. 

Denmark : 23243 Straw-cutter. 

Switzerland : 78916, 

United States : 1272419 Hay and sheaf loader ; 1273040 Potato loader ; 
1273065 Sheaf loader ; 1273312 Portable loader and elevator. 

ForestrIy. — Canada : 183296 Brush cutter ; 183464 Brush cutter and 
stump remover, 

Sweden : 43135 Stabilising device for hand saw while sawing ; 43217 
Hand saw spring device for felling trees. 

Steering ant? Traction oe Agrtcdltural MActiiNERY, ~ Camda : 
183518 Wind mill ; 183831 Tractor. 

Denmark: 23171-23179-23283 Wind mills. 

France : 488228 Windlass for mechanical ploughing. 

United Kingdom : 116855 Steam tractor ; 117114 Endle.ss belt traction 
engine ; 117125-117699 Tractors ; 117662 Means for attaching a motor 
tractor to a binder. 

'United Stales : 1270826 Motor driven vehicle ; 1270991 Traction wheels ; 
12 71 2 39 Traction belt -chain ; 1271546 One-side endless-belt tractor ; 
1271661^ Tractor attachment for farm implements; 1272287-1272475-1272491- 
1273631-1273652 Tractors ; 1272592 Tractor attachment ; 1273035 Trac- 
tion and power attachment for motor-car ; 1273350 Tractor attachment 
for automobile ; 1273470-1273519 Power transmission attachments for auto- 
mobiles ; 1273582 Wind mill. 

FEEDiNTr AND HOTTSING LIVESTOCK. — Denmark: 23153 Hog self- 
feeder. 

Sweden: 43261 Calf feeder. 

United States: 1272591-1273294 Horse shoes ; 1273305 Branding and 
dehorning squeezers for cattle. 

PoultrV Farming, — United Kingdom : 1 1732 9 Food for poultry, etc. 

United States : 1271666 Incubator. 

.\RiCuETure. — United States : 1273286 Horizontal honey extractor. 

Industries depending on Plant Products. — Brazil: 10186 
^'ew process and device for preparing Madeira wine. 
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United KingdOfn : 116994 Machine for stoning fruit ; 1 17479 Vegetable 
cutting and slicing machine ; 117557 Machine for filling bottles, cans, etc. ; 
117582 Machine for capsuling bottles ; 117749 Machine for cutting and slic- 
ing lemons. 

United States : 1271065 Baker’s furnace ; 1271269 Manufacture of non- 
alcoholic malt beer ; 1271371 Preparation of yeast ; 1271868 Pine apple 
fleshing machine ; 1271914 Method of treating raw sugar juices ; 1272750 
Process for preserving fruits and vegetables ; 12 731 20 Hemp' drying rack ; 
1273293 Vegetable dye and process of making same ; 1273395 Tobacco 
drying system and apparatus ; 1273396 Heating and drying apparatus. 

Industries depending on animal Products. — Canada : 183568 
Fish drier. 

United States : 1271060 Process and formula for tanning hides ; 1273662 
Process of tanning. 

Dairying. — New-Zealand : 33925 Milk ejector ; 39983 Skim milk 
tank delivery apparatus. 

Sweden : 43037 De^ 4 ce for separator delivery .tank ; 43068 Cream 
delivery control for centrifugal separator bowl ; 43190 Chum and centri- 
fugal separator combined : 43259 Improvement to a milking machine ; 
43262 Churn ; 43277 De\'ice for suction milking macliine. 

United Kingdom: 117307 Milking machine ; 117355 Chum ; 117557 
Machine for filling bottles, cans, etc. ; II7713 Apparatus for drying milk. 

United States : 1271153 Milk pasteuriser ; 1271367 Centrifugal separa- 
tor ; 1271544 Vacuum milking machine ; 1273375 Method of testing milk. 

Farm Buildings and Equipment. — Canada : 183329 Portable sheep 
fold and shelter. 

United States : 1270879 Barn ventilator ; 1273456-1273673 Wire 
stretcher. 


agricultural industries. 


1278 - Analysis bf Portuguese Colares Wines. — gox9^u.ve3 de sousa, j. v., in tue Re- 
vista A^ronotnica, Year Xill, Series 2, Nos. 1-4, pp. 90-<;3 -j- 2 Tables. Lisbon, ■ 1908, 

To distinguish the Colares type of wine (i) the author analysed 127 
samples of red wine and 23 samples of white wine from these vineyards. 
Below are give the averages of several determinations.,The first figure for 
each value is for red wines, the second for white wines: — 


(1) Colares (or Collates) wines are fine table wines from the vine-growing district of 
the basin and banks of the Tago. These remarkable wines are made almost exclusively with 
" Rami SCO’' grapes, considered the finest of Portugal. They form the basis of the Colares 
vineyards, 20 miles from Lisbon, on the sandy shore near Cintrs. — B. C. CiNCINN.txo da 
Costa and D. I^uiz dr Castro, Le Portugal atC point de vae a^ricole ”, pp. 589-394. 
Lisbon, 1900. {Ed.) 
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Alcohol. ~ by volume, 11.14%, 11.99%; weight, 8.84%, 9.49 %. 

Toid dry extract ; — 23.41 gm., 18.61 gm. per litre. 

Total acidity (expressed in sulphuric acid per litre) : — 4.65 gm., 4.37 gm. 

fixed acidity (expressed in tartaric acid per litre) : 5.96 gm., 5.78 gm. 

Volatile acidity (expressed in acetic acid per litre) : — 0.95 gm,, 0.93 gm. 

Ash : — About 10 % of the reduced dry extract Red wme, 2.42 gm., 
white wine 1,88 gm. per litre. 

phosphoric acid — Inthe ash of redone, 0.20 gm., in that of white 
wine, 0.175 gm. 

Reducing sugar : — 1.54 gm, 0.99 gm, per litte. 

Glycerine ; — 6.20 gni, 6.59 gm. per litre. 

Tannin : — Red wine, 0.81 gm. per litre ; white wine, 0.002 gm. (itcould 
be estimated in three samples only|. 

Bitartrate oj potash (by BERTHEEOTand Fleurieu’S method) 1.93 
gm. 0.75 gm. per litre. 

' 'fwo tables show the results obtained for each of the 150 samples (jf 
mne analysed, and give the localities from which they came. 

1279 - A Study of the Viscosity of Various Colonial Oils. — heim, f. , iq the n^iiietin (U 

I'Office Colonial, VtRT XI, No. 125, pp. 251-264. Meluii, 191S. 

The author. Director of the Colonial Production Investigation Service, 
reports w^ork done by this Service. Certain colonial oils, such as castor 
oil, are of great value for lubricating purposes. As a rule, however, in the 
case of all fats, even those which are solid at normal temperature, it is ne- 
cessary to ascertain whether the viscosity constants maybe used to charac- 
terise and differentiate the fatty bodies. On the other hand the relation 
between the chemical properties of fats, their viscosity constants and other 
physical constants require to be defined. The study of the \nsccsity of 
latex, rubber solutions, etc. as w^ell as of oils and fats, is of equal interest. 
Viscosity tests were made with a viscometer made on the same principles 
as that used for the study of the viscosity of .solutions (i). 

Conclusions. — Viscosity- varies greatly’ with the temperature so 
tM when viscosity determinations are being made variations in tempera- 
ture should be guarded against. Comparative tests must be made at the 
same temperature. The viscosity- of oils and f<ts varies w ith different phy*- 
sical properties. If oils arc divided into three groups, drying, semi-drying 
aud non-drying, the viscosity increases considerably with the density in 
each group. This also applies to fats. 

The viscosity of aiioil does not appear to depend on the solidifying point 
aud, except in the case of \-ery viscous oils, it increases with the point of 
melting or solidification of the fatty acids. In the case of fats it increases 
with the melting point of the fat or fatty acids. 

The viscosity also varies with the chemical composition of the oil 
or fat and decreases as the oleic acid, 1 . e., liquid, content increases. It 
would be very interesting to mix acids or pure fatty gh'ceridts and deter- 


(i) See Comptes rendns dc VAcadMic d(s Sciences, July 8, 1912. (£<f.) 


[UlS-IJrt] 



1368 THE OIL INDUSTRY — VARIOUS IND: DEPENDING ON PLANT PROD. 


mineVll their physical properties. The results would certainly throw 
much light on the complex question of the composition of oils and fats. 
Finally, the visc6sity varies with the commercial constant known as the 
iodine value and, for liquid oils, is higher in proportion as this value is 
lower, i. e., as there are fewer liquid acids. 

It should be noted that if liquid oils or fats obey fairly definite laws, 
this is not true of very viscous oils which sometimes behave as an oi], 
sometimes as a fat. More numerous experiments will make it possible to 
clear up this point and to confirm what is already known. In practice vis- 
cosity is not only a quaHty of a lubricating oil, but is also an important 
physical property for the industrial characterisation of colonial oils and fats. 

1280 - Oil of Jessenia. poly car pa Nuts and. Caryodendron orinoeense 
Seeds, in Colombia. — Bacharach, a. L.^Wellcome chemical Laboratories), in Tkc 
Analyst, Vol. XLtU, No. 509, pp. 2{}9-29i -f 2 Tables. London, August, 1918. 

In Colombia oil is extracted from the nuts of “ sejen ” {Jessenia pely^, 
chrpa Karst). This oil is known locally as “ aceite de stjtn ” (littially “ oil 
of palm and is said to he efficacious in chest and lung complaints. It h 
also used for cooking purposes. It is a pale yellow* oil, w*ith a slight fluores- 
cence and not unpleasant smell. Analyses gave the folk wing values : — 
Saponification value, 188.5 ; iodine value, 74.1 ; Hehner value, 93.8. It 
is seen that this oil is very similar to olive oil. 

The seed of the Euphorbiaceae Caryodendron orinocense Karst, known in 
Colombia as “ tacay ” are eaten roasted. A chemical analysis gave the 
following results : — Water, 4.43 % ; ash, 2.95 % ; crude fibre ; 2.40 % ; 
oil (ether soluble), 53.20 % ; proteins, 1^90 %. The flavour of the roasted 
seed is somewhat similar to that of burnt almonds, but rather more bitter. 


1281 - Note on Orange-Pip Oil. — He\ver, D. G., in The Analyst, VoL XTJI, No. 4)7, 
pp. 271-273. London, Augrist, 1917 - 

In marmalade factories the pips are separated by centrifugalisatioii. 
Very few attempts have been made to use them commercially though it 
would be easy, after drying, to extract the oil from them either by pressuft 
or the use of solvents. By the use of petroleum ether the author extract- 
ed from the pips 37.5 % <>^ a golden-yellow, almost odourless oil, at first 
only slightly bitter, but becoming more so on keeping. The oil sa^y^nifies 
easily and should be suitable for the manufacture of soap. 

An analysis of the oil gave the following values : — Saponification 
value, 193.7 ; iodine value, 100.3 ; specific gravity at I5^C., 0.9208. 


1282 - On the Composition of Fruit Juices.— Thompson, F., in the Ddamire Aurkulimal 
Experitnent Station, Hullciin No. 119 (Annual Report, 1917). PP- 18-19* Newark, 
Ftrhmaty l, 1918. 

The author has attempted to estimate tjie citric, malic and tartaric 
acids in various fruit juices by means of the rotatory power p reduced 
with ammonium acetate or molybdic acid. Good results were obtained 
with pure solutions of the above-mentioned acids, but they did not 
agree with those obtained with natural fruit juices, probably because of 
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the rotatory influence of other constituents of the sugars themselves and 
because the molybdic acid was reduced. Good results were given by 
the Pratl method as modified by Willaman for estimating citric acid, 
preliminary studies of the hydrogen-ion concentrations of fruit juices at 
difierent periods of ripening gave constant results. This fact is considered 
as showing constant acidity. This invariability is probably necessary 
to allow the action of enzymes, 

12S3 - The Industrial Utilisation of the Colouring Matter of Sweet Sorghum Glumes (i ). 

— PlED.iLLU, A. , in Comptcs nndm des Sfancc^ de 1 ' Academic des Sciences, YoL CLXVil, 

No, <-h PP- 345 - 34 ^- Paris, August z 6 , 

Towards 1850 the presence in the stem of sweet sorghum of a colour- 
ing matter giving a red dye was reported. This dye, known as " Baden 
red ”, was not used in practice. While studying sweet sorghum flour the 
author was struck by the colouring capacity of the acid juices which had 
been used diuing the hydrolysis of the starch, and tested this colouring 
matter on various fibres both mordanted and not. He found that the 
colouring matter could be extracted from the* cnislud glumes by treating 
them in the autoclave, under a pressure ol 2 kg, per sq. cm., with distilled 
water containing i % of snlpluiric or hydrochloric acid or 2 % of sodium 
bisiilphate. , 

The colouring matter dyes wool, silk, leather and cotton. The acid 
juice dyes wool directly and silk by boiling, giving a fine salmon co-lnur. 
A fine series of shades may be obtained by mordanting and intensifying. 
The .shades thus obtained with wool and silk are bright and full, fast and 
easy to apply, giving beautiful shades varying from violet to fire red with 
a madder tint (lilac, claret, pink, amaranth, salmon), from fawn to a 
rich, pure brown, from pearl grey to dark grey. This colouring matter of 
the glume.s of sweet .sorghum, as well as that of several varieties of sorghum 
uith black glumes, could no doubt be used advantageously for industrial 
purposes. 

1284 ^ Papaine as a Coagulant for Rubber, — India Rubber \Vari,t v<>i lvilno. 5, 

p. 31 1. New York:, FebnifiTv, 191S, 

E.xperimciits were recently undertaken by Ultek to determine the 
value of papaine as a coagulant fur latex. An aqueous solution of 

this preparation proved twice as powerful as an acetic acid solution of the 
sume concentration. The vulcanisation period of rubber thus prepared is 
normal, but the rubber dries very slowly. ‘ 

Papaine is the dried milk sap of the papaw tree, a native of Central 
America and the We.st Indies, but now introduced into most tropical coun- 
tries. I\ paine acts as a rennet and is sometimes used as a substitute for 
pepsin in medicine. 


(i) See Feb., 1918, No. 172; R. April, i<)i 5 . No. 467; R. Oct,, J018, No. 1075. 

(EJ.) 
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DAIRYING — MEATS 


1285 - The Effect of Heat on the Citric Acid Content of Milk. — Sommer, h. H and 

Hart, E. B. (Viboratory of Agricultural Chemistry of the University of Wisconsin, 
dison), in The Journal of Biological Chemistry, Vol, XXXV, No. 2, pp. 313-318 + 3 Tables 
Baltimore, August, 1918, 

ObermaiER stated that boiling decreases the citric acid content of milt 
The authors made experiments ontheeffect ofheat on this constituent of 
milkto determine whetherthe decreased citric acid of boiled milkis respon- 
sible for scurvy or Earlow’s disease (i) in children on a milk diet. Mativ 
workers (i^K, Gersten BERGER) consider the anti-scorbutic effect of cer- 
tain fruit juices to be due to their high citric acid content. 

Several milk samples were heated to different temperatures by differ- 
ent methods, and it was observed that even prolonged boiling (in the auto- 
clave at 15 lb. pressure for i hour) did not affect the citric acid content, nor 
does heat change the salts of this acid to an insoluble form. 

1286 - Method of Counting Bacteria in Raw or Pasteurised Milk. — allen.p. in The 

Journal of Infectious Dist’flses, Vol. XXII, No. 3, p. 245, March, 1918, reviewed ia Oifut 
intermtiOKal dliygiene publique, Vol. X, No. 7, pp. Sgi-Sss, Paris, July, 1918. 

Up to the present the practical bacteriological control of milk has betn 
almost impossible. It could only be done by the general method of isola- 
tion on plates, a tedious method requiring at least 24 hours to give a re- 
sult, and,therefore inapplicable in general control as ft would be impossible 
to enforce such a delay before allowing the sale of suspected milk. 

The author described in detail a rapid bacteriological method of con- 
trol which should render great scr\dce. An aqueous suspension of ahmuna 
mixed with milk holds the bacteria in a tube. By centrifugalising the mix- 
ture an alumina clot is obtained containing all the bacteria free from fat 
and casein. The residue is spread thinly on a slide and stained. As tht 
alumina particles have little affinity for the ^-dilution of methylene blue 
stain used, the bacteria can easily be counted. 

1287 - A Method for Detecting Bird’s Flesh in Meat Preserves. — g.\utrelet E.,iii the 

Industrie Frangaise de la Conserve, Year V, No. 22, pp. 217-220, Paris, June, 1918, 

It is well known that the oxygen- absorbing respiratory pigment in 
animal blood varies in colour with the species and according to the intensity 
of the bio-chemical exchanges in the organism, i, e. it is fl) blue through 
cupric albuminoid — haemocyanin, found only in the lowest animals, 
6) red through ferrous albuminoid— haemoglobin, only foundina few lower 
animals (in the free state in the blood) and in all the higher animals in special 
corpusCules. As the diameter of these corpuscles exceeds that of the lar- 
gest muscular capillaries it is necessary for them, in order to circulate iiitht 
blood, to become deformed to a more or less considerable extent in confer 
mity with the intensity of the biochemical exchages in oxidation or heal 
which they have to assure to the organism . In most mammals the capillar} 
“ deformity " of the corpuscles is moderate and they are called discoids 


(i) See R. Sept., 191S, No. 953. {Ed.) 
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In flon-cyclostomous fish. reptil<^s, birds, camels and pacas this capiUary 
(iefornuty is more marked and the corpuscles are eaXh^eUiptoids The 
aiffereut ammal species which have a respiratory- pigment within the 
corpuscles can be rapidly and clearly divided into two groups by a simple 
microscope examination:— those with discoid corpuscles and those 
with elliptoid corpuscles. 

The differentiation may be carried yet further. Haemoglobin is n^ver 
exactly the same m all animal species and the crystallisations of haemin 
hydrochlorate derived from i t are difierent and typical for each higher ani- 
Iiial species. The peculiar physiological properties of the albuminoids of 
animal tissues make it possible to obtain all the desired solution by means 
of anaphylactic injections. 

The differential detection of animal flesh i n meat preserves is howev ^r 
1 particular one because the meat has been cooked and many workers have 
insisted that such detection is impossible under these conditions. Never- 
theless the author has done so many times by the following method : — on 
a slide IS placed a drop of physiological serum diluted with caustic soda 
in proportion to the average alkalinity of the blood serum of animals in 
general (220 mgm. per 100 parts), a mixture is made in the serum on the 
surface of the slide and, after about ten minutes a direct microscopic 
examination (without cover glass) is made rvith a magnification of about 
400 diameters. 

By these means it is possible to observe the blood i n cooked preserves 
in the form of an amorphous mass of dissociated haematoidin, but also in 
the classical form of discoid corpuscles if it is a question of mammals 
.(cooked black pudding), or with the haematoidin mass may be recognised 
elliptoid corpuscles, as in the case o^,preserves made with bird's blood 
[e. s. " sanguette fricassee ”, made of the blood of chicken or duck fried in 
butter with onions), or, with the haematoidin mass are seen both discoid and 
elliptoid corpuscles, as in the case of mixed preserve {e. g. blood of pigs and 
ducks mixed). ^ 

Conclusion. — A microscopic examination in an alkaline serum me- 
dium makes possible a generic detection of discoid and eUiptoid corpus- 
cles in the cooked bloods, either when mixed or separated, of mammals and 
birds, thus making it possible to distinguish easily the origin of the ma- 
teriaJs used in meat preserves. 

1-88 The Yemen Coffee Trade. — See No. of this RcxUcu.', 

'2S9 ~ The Tea Trade In Indo-China. - See No. i;,. of this 

mo The Development and Future of the Silk Products of Indo-China. - See vo i -64 

ot this Review. 





PLANT DISEASES 


GENERAL INFORMATION 

1291 - Measures for the Control of Locusts, in Italy. — Gaszcitu ujfuutu dti jj,,,,. 

d' Ifalia, Year 1918, Xo. :ii3, j). -590. Rome, Sept, y, jyiS. 

By the decree No, 1214 of July 14, 1918 of the Bieutenaiit-Governor of 
Italy which came into force on September 10 it was ordered that : — 

Art. I. — To art. 5 of the decree of June 26, 1913, No. 888 (i) be added 
the following paragraph : ~ “ The Ministry of Agriculture may order the 
control of locusts. According to art. 4 no indemnity is due and no pre* 
vious order or notification need be made to landowners or managers 

Art. 2. — To art. 7 of the same law the following paragraph be added : — 
Half of the cost of controlling locusts shall be paid by the State which may 
advance the whole sum. The other half shall be divided betw^een the Pro- 
vince and the invaded or threatened Communes. 

When the State advances that part of the expenses incurred in the con- 
trol of locusts which falls to the Province and the invaded or threatemd 
Communes, payment shall be by the methods and guarantees mentiomiJ 
in the first articles of the present decree'. ■ , 

The Communes may contribute by loans, the value of which is de- 
ducted from the contribution to be paid by them. They are authorised 
to demand the necessary aid from citizens capable of work, paying those 
workers whose position calls for an indemnity. 

When, in spite of its obvious necessity, the Communes refuse the aid, 
the Prefect, on the proposition of the delegates of the Ministry of Agricul- 
ture, may pass an order to deal with it. 

Art. 3. — The decree, No. 529 of June 15, 1 91 1, is abrogated from the 
day on which the present decree comes into force. 


DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

1292 - Root Rot of Citrus in the Oasis of Tripoli. — ^eone, G.,in VAi^ficoUiint o 
loniale, Year XII, ist Half-Year, No. 4, pp. 509-213 + 4 Florence, 1918. 
During his studies on the cultivation of blood oranges (“ dennni j 
the author ascertained that root rot (" marcinme radicale ”) of citrus trto 
is very common in the oasis of Tripoli, where it has existed for some tmi?' 


(i) Sec R. Aug., 1913, No. 995. (Ed.) 
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is difficult to distinguish affected trees because the disease is already very 
r advanced before signs of it appear on the leaves. The first symptoms are 
hampered growth, thin twigs, slight yellowing of the leaves, abundant flower- 
ij)<r followed by the fall of the flowers and leaves and the partial, then total 
loSs of all the leaves. When the roots are uncovered a strong smell of putre- 
faction is noticed. The roots are badly diseased, blackish in colour, and 
soft and spongy. The bark is easily removed, and underneath there are 
white layers of mycelium. In most cases the affected tree dies, l^e disease 
is contagious. 

In the soil of the oasis ofTri|X)li strata of more or less impermeable 
rock are found at various di pths which the roots may reach. The irrigation 
^ater may remain more or less on these strata and, as the natives irrigate 
citrus trees copiously, water being given in summer every five daysin quanti- 
ties much exceeding the needs of the plants, the author considers root rot 
to be caused chiefly by excess of water. The trees may be rendered subject 
to the disease by the excessive use of manure containing faecal matter, the 
rapid fermentation of which may affect the cortical tissues of the roots. 
This would occur especially where citrus trees are grown in conjunction wdth 
vegetables. WTiatever the original cause of the root rot may be, abundant 
irr'igation favours its dLvelnpment. Its rapid spread is facilitated by the 
system of propagation used which usually consists in layering and, more 
rarely, in the use of cuttings. 

The most imp<'>rtant preventative measures are : — 

1) When propagating by cuttings, use cuttings and healthy 
rooted cuttings from trees unaffected by the disease. The best and safest 
system, however, is to use plants grafb d on bitter orange tn t s. 

2) If w^ll-made manure is not available it is bt st to use mineral ferti- 
liser, 

3) The roots siliould not come in contact with the niamire. 

4) Irrigation should not be excessive but reduced to the absolute 
lainimun] n quired. 

5) Herbaceous plants neuling much moisture and organic manure, 
sucji as vegetabl'^s, should not be grown in conjunction with citrus trees. 

> 6) Trees should not be replanted wliere there are any dead roots. 

7) Trees should not be plant id too detp. 

8) The plantations slnnild be constantly examiiud bt cause, if the 
disease i.s discovered in its early stages, it may be coiitrolUd, in some cases 
id least, by isolation and care of the plants attacked. 

1293 - Disease of the. Elm and Nettle Tree, Observed in Italy. - pastaxelli, e.. in 

Lc Sfazioni spefimentdi a':,nmc italianc, Vol, Eh Pt’ PP- 2ir-2i9 + 2 Plates. Mo- 
dena, 

Ill August, iqi5 the author observed an apparently new disease on 
young elms and nettle trees (Cclth ausiralis) grown uninterruptedly for 
several years in the Royal Nursery nfAquila. Young elmsone to two years old 
''’ere stunted wdth short, thin twdg,s |vith short intvrnodes,and vety devel- 
oped secondary branches which gave the trees a bushy appearance. The 
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leaves were very small, covered with small, transparent, yellowish spots 
irregular and of varying thickness, generally thinner in the pale areas. 

The upper part of the nettle tree was chiefly attacked, and was also 
stunted, the internodes being short, the branches thin and the development 
of the secondary branches more rapid than in normal plants. The leases 
too were smaller than normal ones, deformed, twisted, Wrinkled, and covered 
with spots of a yellowish-green even in reflected ligl^. The leaves were 
thinner in the pale areas. Neither on the young trunks nor on the roots 
was there any sign of an insect or plant parasite, or of any histological <ji, 
sease of these organs. The roots were few in number, little branched, but 
healthy. 

When the stunted trees were transplanted in fresh soil the disease dis- 
appeared ©r diminished more easily in the nettle tree than in the elm, but 
the growth of the diseased plants was slight, and often they did not sur\ive. 

The author has observed in Emilia on several occasions a disease simi- 
lar to that found in the nursery at Aquila, but, instead of attacking young 
plants, it attacks the last annual buds of adult trees. These buds are so 
stunted as to look like “ witch’s brooms The author believes this disease 
to be caused by functional disturbances. 


DISEASES^UE TO FUNGI. 

BAOrERIA AND OTHER LOWER PLANTS. 

1294 - of the Valley ol San Martino or the Valley of Germanasca, Piedmcct, 

Italy (i). — Pevroxel, B. in the Xuovo 'Giomalc Bctanico Italiuvo, New Sent: 
Vol. XXV, No. 2, pp. 146-192. Rocco San Caitiano, 191S, 

This second contribution to the study of the mycological flora of the 
Vaudois Valleys of Pi-dmont gives a list of 128 species of macromycetes 
and micromycetes almost all of which were collected in the Riclaretto 
district, mostly at altitudes above 3 280 feet, during July, August and 
September, 1914, and August and September, 1916. Sjventy-two species 
are new to the district, and one is new to Italy. The description of most 
of the species is followed by morphological and biological observations. 

1295 - Fan»i from India, Malaya and Africa. — Botanic Gardens, Kew.BuUdinoi 

Miscdlane'^us Information, No. 6, pp. 207-210 8 Figs. London, 1918. 

Nine species from India, Malaya, Africa, and Australia are described 
in the present note, apparently as new to science. 

The following species are worthy of spj^'cial mention : — 

1) Fames degans Wakefield, on living Shorea rubusta (“ Sal ”) at 
Singhbhum ; this polyporus is not reported to have caused serious damage; 

2) F. pseudo-ferreus Wakefield ; the cause of a serious disease of tk 


(i) See i?., February, 1917, No. 191, 

[IS93-IS95] 
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roots of Heved hrasiluns'is ’in Malaya; the disease in (Question, was first at- 
tributed to the action of Poria hypolateritia ; unfortunately the material 
available at present is imperfect and it seems that perfect fructifications 
are rarely formed ; when well developed ones are available, the description 
given may have to be revised, but as the species cannot be identified as 
any known form, a name has been given to it in the interval ; 

3) Pucctnia Coreopsidis Wakefield, on Coreopsis, in Uganda ; 

4) Cercospora- latimaculaim Wakefield on leaves of Banhinia at 
Aburi (Gold Coast). 

1296 - On the Life History of the Rose Blotch Fungus (Actinonema, Ros&e)^ in 

Great Britain. — Alcock, N. L,, in the Royal Botanic Oard-:ns, Kevj, Bxdlciin of Mis~ 

cdlaneous Information, No. 6, pp. 193-197 -f 2 Figs + i Plate, London, 1918. 

• Work on the control of Actinonema Rosae (i). — which, according to 
Wolf does not belong to the genus Marssoma (2) — has till recently been 
hampered by lack of knowledge of its life cycle and the origin ot the new at- 
tack each season. This problem was solved for the United St att s by Wolf 
(1912) who found on dead rose leaves an ascigerous stage, for w'hich he 
formed the genus Diplocarpon {3) belonging to the family Microihyriaceae. 
The perithecia ripen in April and the ascespores foimed in them infect 
the young foliage as it unfolds. There did not appear to be an ascigt rous 
stage in Great Britain, where repeated investigations into this subject had 
always given negative results. When pruning Juliet roses in the spring 
of 1918 a patch of discoloured tissue, apparently caused by a fungus, was 
noticed on the young wood of the previous season, A microscopical exami- 
nation showed these patches to contain abundant mycelium and compact 
masses of fungus-tissues bearing spores of Actinonema Rosac (4). 

The season was well advanced before the infection on the young w'ood 
of Juliet was first observed. The roses in most of the gardens had already 
been pruned and it was no longer possible to obtain much more material 
or to make a complete list of the varieties affected. The fungus is scarce 
in the Royal Botanic Gardens, Kew', and appears to die soon if introduced 
into the neighbourhood. A visit to the Gardens of the Roy*al Horticultural 
Society at Wisley showed the wood of the following varieties to be at- 
•tacked : — Madame Ravary, Ua Tosca, Mrs. Da\dd Jardine, Gniss an 
Teplitz, and Juliet. 

It is not sufficient to collect and burn infected leaves, attention shoulcf 
also be given to the wood of the preceding years and, if it be infected, it 
should be cut. Experiments in America have also shown that dusting 
eight times a year with a pow’der composed of 90 parts of finely ground sul- 


(i) See R. April igir, No, i:9.u [Ed.) 

{2) See R. June, 1013, p. 879 ; R. Nov., 191.^ 'No. 1073, {Ed.) 

(3) See /?. Dec,, 1915, No. T350. {Ed.]> 

(4) From 1914 onward? was observed in France in the tissues of the stem mycelium at- 
tributed to dLirsMHirt it w.is henceforth considered that this mycelium might be 

perennial, See S. Nov., 1914, No. 1073, {Ed.) 
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phiir, and ii parts of arsenate of lead is very, effective in controlling blotch. 
Bordeaux mixture and lime sulphur are also satisfactory, but disfigure the 
plants. In badly-infected gardens it is advisable to use a fungicide even 
if the trees have been carefully pruned, because some pustules are almost 
certain to have passed unnoticed and spores may be carried from neighbour* 
ing gardens by the wind. It is most important to begin spra^dng early to 
prevent the fungus from entering the leaves because, should this occur, the 
mycelium continues to grow in the tissues and the blotches follow inevitably. 
American experiments have shown that, to protect the trees completely, it 
is necessary to spray at intervals of about a month. 

1297 - Specifle Resistance of Different Varieties of Spring Wheat to Fusarhm 

CUlmorum in Sweden. — A josrmax, A., in Sveri^es Utsddcsfdren{rii;sTidsskrift,Ytir 
XXVIII, Pt. 2, pp. S2-S9. Malmo, 1918. 

In 1917 spring wheat ii^ South and Central Sweden suffered severely 
from attacks by Fustmum culmonim. According to the author this was 
due to two causes:— i) the seed from the 1916 harvest was already badly 
infested by the Fusarium which developed in the damp, rainy weather 
which prevailed during the harvest ; 2) the great drought of the spring oi 
1917 which greatly weakened the plants, thus making them more subject 
to disease. 

Not all the varieties examined behaved in the same way' The most 
immune varieties w^erc 0850 (of Sol X Sv^alofs Kolben), 0841 b (new strainof 
Extra Kolben), 0810 (of Vorparl X Brunt Schlanstedter). These were 
followed by 0805, 0821, 0821 ft (of Varparl X Svaldfs Kolben), 0841 (Extra 
Kolben), Marquis, and a native spring wheat from Dalania. 

The most susceptible (judged by the number of diseased seedlings) 
^*ere:— 020T (of Emma), 0804 (of Emma X Virparl), Varparl, Svaldfs 
Kolben, and Halland native spring wheat. 

Numerous concrolled experiments confirmed these different degrees M 
specific resistance the causes of which are not yet known. There is no re- 
lation betw^een earliness and the intensity of the attack. The early varie- 
ties 0880 (ripe on August 31) and the Halland wheat (August 31), suffered ^ 
much as the late varieties 0201 (September 4) and 0804 ft (September 01. 
The different behaviour of the varieties may depend cn the structure of the 
flower or the pr^'sence of substances toxic to Fusarium. 

•1298 - Disease- Resistant Sugar Canes, in Porto-Rico. — See No. ij 3 '» Revu^- 

1299 - Direct Bearers Resistant to Diseases and Pests, in France. — See No. i:?”0 
this Rivicu'. 

1300 - The Influence of Pruning on the Resistance of Grafted Vines to Diseases and 
Pests. — See No, 1251 of thiii Keview. 

1301 - Copper Sulphate and Copper Products in Italy. — See No. 1210 of this Ko = • 

1302 - Disinfection of Seed against P/eo^porfl.gfram//Iea, Injurious to Barley.-* 

Lind, J. and Kolpls IUwn, E,, iu the ArissArm for Flanteavl, Vol. XXV, A. i- 
pp. 56-116 + Bibliography of 20 Publications. Copenhagen, loiS. 

Eroni 1908 to 1916 numerous investigations have been made in Dtic- 
mark to determine the best method of disinfecting seed barley again?f 

[129«*I3«X] 
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Pkospora graminea {" Sttibtsyge ") which does seiious damage to barley 
crops in the north of Europe. 

If the necessary precautions arc taken the best results are obtained 
by soaking the seeds in solutions of formaldehyde, copper sulphate and 
mercuric chlonde. If the material is badly affected it is left in o 2 «/ 
of formaldehyde for 6 hours, or 0.5 % of copper sulphate for 4 hours or 
o.i % of mercuric chloride for 2 hours. If the material is only slightly 
affected the time of soaking may be reduced by half. 

Treatment with hot water may be carried out in three ways 

a) soaking for five minutes in water heated to 5601 570C.,the seeds 

being softened in cold water ; ’ 

b) soaking in hot water followed by the drying of the material at 
high temperatures — 8o« C. or more ; 

c) simple soaking m hot water followed by drying in the air at normal 
temperature. 


The best resiUts have been obtained with the last method although 
it IS not so^ satisfactory as meictiric chloride, formaldehyde and copper 
sulphate. Ihe appended tabic gives the efficiency of the different remedies 
by showing the decrease per cent of affected plants and the corresponding 
increase in the yield in grain and straw. 
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f. . treatment has no unfavourable influence on the germinating 

acuity or germinating energy there is for each percentage decrease in the 
uumber of plants infected ifti increase in yield equal to 0, 6-0.8 % for «eeds 
and 0.4 % to 0.5 % for stems. ^ 

Early sewing m cold soil favours the development of Pkospora. If, 
in tlus case, later sowing is impossible, disinfection of the seeds becomes 
more important than ever. 

1303 - Patents for the Control of Diseases and Pests of Plants. - Scc No. 1277 of this 

Rcviav. 


[I3«M3|3] 



DISEASES OE VARIOUS CROPS 


1378 


1304 - BAgnisiopsis DloseoreAe n. sp.* an Ascomycete Parasitic on Yam m 

South Nigeria. — Wakefield, E. M., ia the Royal Botanic Gardens, Kew, Bulletin of 

Miscellaneous Information, No. 6, pp. 199-201 +4 Figs. Eoudon, 1918. 

In January, 1918, Mr. C. O. Farquharson, Mycologist of the Agricnl- 
tural Department, Southern Provinces, Nigeria, sent stems of a yam (Dios- 
coi'Cd) attacked by a fungus to the Royal Botanic Gardens for identification. 
The plant attacked was D. praefienailis Benth. The fungus, which belojigs 
to the family Dothideaceae and is described as yew to science under the lunut- 
of Bagnisiopsis Dioscoreae, is undoubtedly parasitic and the disease, 
although localised, is serious. 

The material examined was collected at the beginning of NovtmUr 
1917, in the Okigwi district though the fungus had already been found 011 
D. praehensilis in 1911 at Oban, South Nigeria. The parasite attacks the 
lateral shoots which arise in the axils of normal leaves and causes markul 
hypertrophy The internodes are shortened and tin? leaves dwarfed, and 
the stein appears much swollen where the elongated blackstr(»mata bn ak 
through its tissues. Frequently uumerous stromata occur parallel to one 
another so that the cortex is almost entirely replaced by fungus tissue. 

1305 - Cotletotrichum linicolum n. sp., Injurious to Flax Seedlings, in Ire- 
land. — pethybridge, G. II, and Iy.\FFERTY, H. A., m The Scientific Proceedings 0/ tk 

Royal Dublin Society, Vol. XV (Now Series), No. 30, PP- 359-384 T 2 Ptites. Dublin, 

August, 1918. 

Flax growers in the north of Ireland frequently complain of a disease 
of the seedlings which they call yellowing . Xhe attention of the authors 
w'as first drawn to this trouble in the early part of the summer of 1916, 
when diseased plants from farms in Antrim w^ere sent to them for examina- 
tion. Observal ions made by one of the authors during the following spring 
in Antrim and neighbouring counties sbowxd the disease to be common and 
the cause of considerable damage to the young crop in some cases. 

The principle symptoms of the disease are the development of spots on 
the cotydfcdonary leaves and lesio^is on the young stems, which, in in an) 
cases, cause the death of the seedling by a process resembling “ damping 
off ” (Pythium de Baryamm), 

A species of Colletotrichimi was found associated wit h the disease. This 
fungus was isolated and grown in pure culture. Infection experiments 
made with it showed it to be the cause of the disease. 3 .o some extent the 
disease resembles ** flax canker. , attributed in the United States to CoU* 
Lini Bolley (1910). It resembles more closely a disease of flax in Holland, 
ascribed by SchoEVERS (1915) to a species of ColUtotrichim which, accord- 
ing to information supplied to the autliors by ^01, LEY, is the same as thv 
fungus oh.seived by him in America. 

Under the name U Coll, linkolimh the authors describe the fungus, 
proved by them to he the specific agent of the disease, as a specits mw tc 
science. It was found that the mycelium of the fungus hibernates witlini 
the cells of the epid^irmis of the seed-coat and that the disease is transmit- 
ted by the seeds. Transmission of the disease may be largely prevented, 
by deep sowing so that, on germination, the sced-coats remain underground 
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This, however, is not a practicable method of control. The disinfection of 
infected seed with formalin and hydrogen peroxide greatly reduced the 
number of diseased plants but did not compktdy eliminate the disease. 
Treating slightly moistened infected sc td with a mixture of finely powdered 
copper sulphate crystals and dry sodium carbonate suppressed the disease 
entirely. 

Flax-se:d from Russia, Holland, Canada, and the United States has 
been found to produce diseased seedlings, and the disease is believed to 
be widespread all over the world. 

1306 - Phoma destractivat a Deuteromyeete Injurious to Tomatoes, in Tu- 
nis. — I,. , in iht' BuUdin tU la SacHie d’ Horticulture de Tunisie, Year XVI, 

N'y. 122, pp. 131-1 33. Tunis, 

In Tunis in a tomato crop in 1917 and in different garde ns in the sum'’ 
mer of 1918 a bacterial disease was obseivcd which threatens to become 
serious if it is not controlled, The first fiiiits art gtntially sound, those 
which form after July beii:g attacked. The di.stast first attacks the ripe 
fruit spreading subst quently to the gre e 11 fruit. The fruit effected is first 
covered with very distinct spots and finally dtcomprsts,the,fieshbeccmirg 
blackish and deliquescent. The disease is attributed to Phoma desimetiva (i). 

The author re commands the picking and immediate burning of all 
spotted fruit, whellitr green or ripe. At harvest time care should be take n 
not to leave spotted fruit on the grouiul as insects may visit it and pupagate 
infection. 

1307 - Keith ia Chamaecyparissi n, sp., an Ascomycete Parasitic on the 
White Cedar Chamaecyparis thyoidtSf in New Jersey, U. S. A. -- Adams, 

J. I-., in 7 >ryvy.f, Vol, Will, Xo, s, jq,, 1^7-161. > 2 I^ncaslcr, Pa., 

A description is given of the mw species, Kciihia Chamaccypatissi, 
\mx[(\i)nChamaccypuri}s thyoidcs, at hakeliurst, Xew Jersey, in the sum- 
inerof 1915 and agaiiu»n June 14, 1916. The infected leaves tnrnbrowm 
and apothecia devdop on the upper surfaceof the leaves as circular or elon- 
gated pustules. Infection is usually crUifiiKcIto the lateral leaves. On 
most of the dead terminal leave.'- Lophodermi-um fmiipcrinum Fr., which 
appears more prevale nt and perhaps more injurious than K. Chamaecy- 
piinssi,\va.s found. It is probable that, under more favourable conditions, 
both these fungi may caus? serious damage. 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

1308 ^ The Coccididae Pulvinan'a platensis n. sp., P. fiavescens n. sp., and 
P, minata n. sp., and their Natural Enemies, in Argentina. — Carite jLassini, 

I*, ami J, , ill Amili S dr lit Soru ditd Rural Ar;:entifm, Year, Ulir, Vol. Eli, 

Up. 148-158 + 10 Fii»^, 4-8 Plates. Jhicuos Aires, 191?, 

Tile following coccididae of the Argentine are described 
i) PiUvinaria platensis Brethjs n. sp,, living on Eugenia sp. ; 

(i) See R. July, 1915, No, 759. [Kd.) 
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2) P. fiavescens Brethes n. sp., living on lemon tree ; 

3) P. niinuta Brethes n. sp., living on Schinus dependens. 

These three coccididae have not done serious damage so far because, 
according to the authors, their spread is prevented by the following natuial 
enemies, which are also described: — 

1) Tetrastichus caridei Brethes n. sp. ; 

2) Aphicus flavidulus Brethes var. caridei Brethes n. var. ; 

3) A. flavididus var. nigra Brethes n. var. ; 

4) Onophilus caridei Brethes n. gen. and n. sp. ; 

5) Ps 6 udaphelinu% caridei Brethes n. gen. and n. sp. ; 

The most efficient natural enemy of the three coccididae appears to 
be 0 . Caridei. 

1309 - The Origin of the Pink Bollworm {PeciinopborA gossypielU), Injurious 

to Cotton ( I ). — M\RLArT, C. I,., in Science, New Series, Vol. XI<VIII, No. 1239, 

pp. 309-312. E^incaster, ha.., September 7, 1918. 

The determination of the original habitat of the pink bollworm {Pccti- 
nophora gossypiclla Saunders) is of great interest in relation to the present 
distribution of this insect and may be of importance later as indicating 
where parasitic or other natural checks may be found. 

A scrutiny of the records gives strong support to the theory that this 
insect originated in Southern Asia, probably India. This is in opposi- 
tion to the theory of J. H. DurbanT (1912) who asserts that the micrc- 
lepidopteron may be of American or Egyptian origin, as well as to that of 
A. BusCK (1917) (2), who considers that the original habitat of the insect 
is Africa. 

1310 - The Fennec Fox(Ca/i/s zerrfa), Useful for Destroying Injurious Insects. - 

See No. 1266 of this Review. 

1311 Control of Locusts in Capitanata in 1917. — vaolt. the BoiieiHno dei Mi- 

nuleri per VA^ricollura e per I'lndu^tria, ilCommercio e il Lavoro, Year XVI (lyu). 

Vol. II, Ser. B., Ft. 5-6, pp. i -5 of Reprint -f- 1 map. Rome, 1918- 

This paper is a report of the measures taken against locusts in the 
province of Foggia in 1917, under the direction of the author, Control 
Commissioner in the Capitanata. As the information suppUedhy the inha- 
bitants was both insufficient and unreh able, thus making it impossible to 
establish the localities in which the locusts had laid their eggs the year 
before (1916), the plan of collecting the egg-nests had to be given up and 
preparations made to destroy the locusts as soon as they hatched. c 
locusts occurred in the communes of Foggia {Deciostauriis maroccanus], 
of AscoU Satriano {D. maroccamis) and Castelnuovo della Daunia 
QvdsLrly’ Calliptamus, (Edipoda and Stenoboihrtis : no D. maroccanas). The 
insects were most numerous in the first of these communes, propagating 
even in the neighbouring communes of Eucera andTroia. Hatching was 

(1) See R., Sept., 1 90 7, No, 879 ; R, , Airg., 1908, No 865. {2) See R.Sept., 1917, ^o. w.' 

(Ed.) 
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first reported on May 5 and ii from tte communes of J'oggia and Ascoli 

Satriauo. 

lu the commune of Foggia action was taken immediately, sprayings 
with 5 % cresosol emulsion in water being increased to 6, 7 and 7.50 % as 
the insects grew older. At the same time women caught the locusts in 
cloths. When the cresosol supply ran out sprayings were made with 
I, 2 or 3 % sodium arsenite according to circumstances. On account of 
the enormous number of locusts everywhere it was not possible to spray 
in all the places necessary because water could not always be found at a 
convenient distance, and the amount for each band of workers had to be 
carefully calculated ; it was also sometimes impossible to form further 
bands of workers. As an experiment it was, therefore, proposed to spread 
bran moistened with 3% dry weight sodium arsenite on the infected soil. 
The result was absolutely astonishing. 

On the whole little damage was done iu the commune of Foggia by 
nciists in the pupal stage. Only a ft w ears of wheat, low and badly dcvc- 
;o|Xal, were eaten and cut. In some places large numbers of the insects 
ittached themselves to culms, thus Ix^nding them and causing part of the 
:rop to lodge, but without doing harm. Oats suffered most, the locusts 
gnawing the peduncles at the base of the spike.s and causing the caryopses 
to fall. In a vineyard, the vines of one plot were completely stripped of 
their leaves. 

In spite of the numbers killed by these precautions the locusts continued 
to increase and reached the adult stage, vSpraying with arsenite of soda 
and the use of poisoned bran were continued for some time. On June 23, 
when the insects took their Sight, the work was stopped. Immense wdngcd 
clouds fell with great voracity on the ^nues and other plants — the cereals 
were already harvested and shocked — and some vinej^ards suffered severely 
though the area damaged was limited. The damage is caused by the 
locusts’ eating the petiole, and causing the leaves to fall. In this way \rines, 
olive, almond, fig and wild pear trees, etc., were stripped of their leaves. 

In the commune of Foggia laying began about 48 days after the first 
eggs hatched. An observation sendee was then begun to note exactly 
where tlie eggs were laid. In spite of the millions of locusts destroyed by 
the various methods of cotitrol an enormous number laid their eggs every- 
where. According to data collected iiitlic commune of Foggia the total 
jweaover which eggs were lai«I was 2324 acres ; iiione locality (Posta Corona) 
iuarly 2400 nests ^vere found in I sq. yard. 

In the Ascoli Sutriano district, where there were not very majiy locusts, 
cciitrnl measures were carried (uit from May 13 to June 9 ^^itll crestrsol 
ii'icl sodium arsenite sprayings and cloths. Tfie locusts may be said to 
have been completely destroyed tliere. 

In the cojiimiine o{ Castelnimvo della Dauiiia spraying with sodium 
^‘■rseuite was carried out frtun June 27 to July 5 on a small scale only because 

the few locusts. 

Tile results of the authors 1917 experiments show that cloths are of 

when the locu.sts are young and few in number or to prevent their en- 
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teriug a kitchen garden or other small crop, but are absolutely inefficient 
against large attacks. Cresosol is much more satisfactory if used by cap. 
able workmen, otherwise the locusts escape before the mixture reaches them. 
Cresosol, like all other insecticides with a. basis of tar oil, petroleum, etc. 
spoils the rubber tubing and internal rubber pieces of the pumps. During 
the experiments no waxed tubes were available and even the Icatlu r of 
pumps with leather pistons was acted on by the tar. Sodium arseuiteis 
more easy to use when attempts are not made to reach the insects directlv 
but to soak with poison the grass on which they feed. Tlie pumps arc not 
destroyed more than normally and the work is easier and does^not require 
special skill. Continual use of arseiiite, however, causes burns and inflam- 
mations not easy to avoid. Both with cresosol enmlsion and sodium ar- 
senite solution abundant water and Inboiir are required, which are not 
always available locally. 

The use Oi bran or a similar poisoned substance removes many difli- 
cultics and gives cxadlent r<“sults. This is the method which should l)t 
most generally adopted after as many egg-nests as possible have been de- 
stroyed either by collecting them or by suix^rficial turning of the soil so 
as to destroy as many eggs as possible before t^iey hatch. 

The reasons in favour of poisoned bran are : — 

1) it may be prepared in one centre, in the present case, lotggia; 
it would be useful to investigate the possibility of preparing it mechanic- 
ally instead of by hand, as was done in 1917, by using a kneading machine, 
olive mill, or similar apparatus, taking <d course, all due precautions; 
this would save part of the labour ; 

2) no special skill is required to apply it, it is done by hand, but could 
be done by inacliine, with a sieve or a manure spreader ; further labour 
would thus be save:d ; the farmers themselves could take the poisoned bran 
direct from the store and spread it over their land or round thieatentd 
crops, thus decreasing the expenses ; 

3) mechanical preparation would eliminate the troubles inoduwl 
on the workmen's bodies by the prolonged use of sodium arseiiite. 

1313 - laflueiice of the Date of Earing on Damage Done to Spring Wheat by the Dip 
teron Cont&rinid iritieft in Sweden. Akhkmax, A., in Syiirmrs ViuiUiiu- 

r/itsftrt/i, Year XXVIII, Pt. j, pp. <>*> u3- Miluiu, 

During thesummerof igiylarv icof Coniarinia iyiiici (" Veleiuyggaii '} 
caused considerable damage I0 spring wheat in Sweden by the destruction 
of a large number of tin* flowers. An examination of abundant materiiil 
showed different varieties of wheats to behave differently. 

Varieties sufferixg most : — 0821 (of Varpal x Svalofs Kolbcii). 
vSvalofs Kclben, Marquis, 0880 (of Svalofs Knlben X Dala), Dala, and 
Halland wheat. In all these varieties the date of the beginning cf earing 
coincides with the moment when most of the h male insects are about tc lay. 

Varieties sufferingleast:— 0804 and 0805 (of 0201 x VArparl),o8io 
(of Brunt Sclilaiistedter X V&rparl), and 0850 (of vSol X Svalofs Kolbin). 


[1311-1313] 
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fiil these varieties ear later than the preceding ones, when there are far 
fe^er female insects. 

To estimate the extent of the damage several ears of different varieties 
chosen haphazard here and there were examined. Of a total of 61 145 
flowers 3360 (5 %) were destroyed. Considering the average yield to be 
15.93 triad is approximately 90 lb. per acre. 

1313 - Cicadula sexnoiata, a Hemipteron Injurious to Wheat, Oats and Barley, 

in Sweden. — Ellinoer, T., in Vorf^ Landbru^, Year XXXVII, No. 40, pp. 453-454. 

Copenhagen, 1908. 

During the summer of 1918 Cicadula sexnoiata (“ Dvaergeikade ") 
caused serious damage to wheat in the province of Ostergdtland and spread 
in Southern Sweden as fv as Scania where, however, its attacks were not 
lerious.* 

The females lay their eggs on the seedling plants and so alter their 
growth that they sometimes completely prevent seed-formation. The 
)arasitc can pass from winter wheat to spring-sown oats and barley, caus- 

similar injury. The damage caused is related to the variety of wheat 
)r other cereal, to the dates of sowing and emergence of the young plants. 

The local wheat and the selected variety " Pudel " are highly resistant. 
The variety “ Thule ", obtained by Niisson-Ehi.e by crossing the local 
tvheat and Pudel, is also distinguished by its resistance. 

Early sowing at tlu- beginning of September causes the phase when the 
y'oung plants emerge to coincide with the moment when the female insects 
ire most numerous. This coincidence is avoided when sowing, owing to 
rain or other reasons, is retarded and the intensity of the attack is then 
much diminished. 

1314 - Mite Disease of Potato, in Hawaii. — Carpenter, C. W., ia Phytopathology, 

Vol, Vnij No. 6, pp. 286-287 4 * I Plate. Baltimore, Md., June, 1918, 

A new potato disease was observed for the first time in May, 1917, near 
Honolulu and Castner, Island of Oahu. It was subsequently found to, be 
ircsent and destructive in all the potafc-growing districts of the Islands and 
s now considered of great importance. \\1i?n there is a minimum rainfall, 
riiether the plants be irrigated or not, they frequently dry up and die from 
:Iie growing tip downwards. The small young leaves, both terminal and 
ixillary, become bronzed on the lower surface, twHst and curl upon the longer 
ixis. Both the leaves and shoots become abnormally hirsute, diy up, 
md die. Often the plants grow well until about the time of flowering be- 
fore being attacked. The yield of the* diseased plants is naturally nt- 
digeable. 

Young parts of diseased plants examined with a hand lens were found 
to be covered with myriads of tiny mites, as yet undetermined, but probably 
belonging to the family Tdrahychidae. It is to this insect that the disease 
i^iist be attributed. 

Tomato plants growing under the same climatic conditions were also 
‘Stacked by a mite which appears similar to that attacking j)Otatoes. It 

[UIMSU] 
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has not yet been determined whether this disease is as serious in the tomato 
as in the potato. 

When potato crops are attacked by the mite only, experiments have 
shown good results to be obtained by spraying with lime sulphur, or dusting 
\yith dry sulphur. It is advisable to plant lowland crops in autumn or wim 
ter so that they may ripen before the diy season begins. 

1315 - Geiecbia ocellaia^ a Microlepidopteron Injurious to the Beet, New for 

Italy. — Del Guercio, G. , ia L’Agricoltura Coloniale, Year XII, 1st. Half-Year, No. 4, 
pp. 216-230 -f 5 Figs. Floreace, 1908. 

Description of the life history of Gelechia oceUata Boisd., followed by 
preliminary notes on its biology. 

This microlepidopteron was recorded for th^ first time in Italy by tht 
author during the summer of 1917 in the lower Valdarno, near Florence, 
and was rioted to be a pest of the beet. In July, the freshly “hatched 
larvae begin to feed on the most tender leaves of the beet. It soon reaches 
the root by tunneling and finally leaves the plant and completes its life 
cycle. 1 

Owing to the attack of the insect, the -beet foliage withers while the 
development of the root is more or less stopped. 

The larvae of the pest sometimes contain those of an endophagoiis 
diptcron, probably belonging to the genus Masicera, Various means of 
control have been tried and arsenical solutions seem to promise good re- 
sults in the control of the larvae oi Gelechia. At the same time they help 
to control a fungus (Cercospora heiicola) and some coleoptera [Cassida] 
which, in Tuscany and other regions, seriously damage the beet. 
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1316 - The Preparation of Active Virus Against Field Mice and Method of Applying 
it in Fields Infested by these Rodent^— mori, n., in ihe Amaii tUiia stazionapm- 
mentalc per U malattie del bestiame, V’'ol. IV (jgi?), [abstract], pp. 1-22, Naples, 1018. 

Of the various methods of controlling field mice that which, since Lof- 
FeKR’s experiments in Greece (1893) and Danysz's in France (1903), 
proved most efficient is the application of pathogenic bacteria in the fields 
with the aim of causing epizootics among the rodents. 

hOFFLKR used Bacillus iypki murium, isolated from an infectioius di- 
sea.se whicli broke out among the wdiite rats of his laboratory. Dan YSZ used 
a bacterium isolated druing a natural epizooty among field mice and known 
to be also pathogenic to rats. Other workers subsequently studied bacteria 
related to those isolated by EoffeeR and Danysz, They may all be coD?i' 
dered as belonging to the B. enteriditis Gartner group, according to tbcclasfi* 
ficationof Lehmann and Neumann. The most important of them - used 
in infested fields as well as to destroy rats as a preventative measure agaiud 
bubonic plague — are: — 

[l314>Uie] 



injurious vertebrates 


1385 


B. typhi spermphilomm, isolated by Mereshkowsky during an epi- 
2ooty among Spermophtlus musicus ; ^ ^ 

Laser's barillns, from Mus agrarius Pallas • 

Issatschenko s bacillus, isolated during an epizooty among white rats ’ 
i KAUTMANN s bacillus, causing a fatal infectious disease among grey rats- 
Neumann s bacilks, known to be very pathogenic to rats ; isolated from 
the urine of a child suffering from cystitis ; 

B. sepHcaemiae murium Grimm, pathogenic to rats. 

Other workers have isolated other bacteria of this group which have 
beeu put on the market under more or less appropriate names. In 1016 
Spi<E?fDORE isolated from field mice in Apulia a bacterium which he stated 
to be the cause of a fatal epizooty (i). 

The same year the author also observed a natural infection of field mice 
caused by Bacterium murisepHcum (Flugge) IMig. (2) 

At Fopia the author made laboratory experiments on field mice IPi- 
lymys samt and Apoikmus syhatkus dichrurus) with a view to using ttomi 
vontnally m mf ested fields, with two bacteria of the B. enkritidi! i-wuv 
- R. cktcidaUon, the agent of an epizooty of cats studied in 1903, and B. 
enkntuhs bubalorum Mon, isolated in 1903 from buffaloes. The results 
obtained were not very different from those obtained with ether bacteria 
of the same group. 

The author further studied the results obtained with hatmoirha™ 
septicaemia bacteria and obtained very good laboratory results with B 
Udisepiicus, B. bovtsepticus. B. miscptkm and B, avisMkus. Good 

held results were also obtained with B. swise^ficRS. ^ 

There is much difference in opinion as to the efficacify of virus in con- 
trolling field mice and preventing the spreading of plague by rats Failur- 
must not always be ascribed solely to the kind of virus used, to the more or 
less mtional method of preparing it, the preset vatic n of its virulence 01 the 
method of applying it in the fields. In preparing active virus against rodents 
clioice must be made of the bacterium best suitedto the purpose unless a 

microorganism causing a natural epizooty among the indents to be controlled 

wd possessing the necessary virulence has recently been isclated The 
bacterium isolated must be made virulent to the species against which it 
h. to be used by keeping the experimental animals under conditions as 
natural as possible, as captivity, by weakening them, may influence the 
results When a good virus has been obtained it should be kept so that 
>ts virulence will neither disappear nor decrease. It must be applied to the 
ttu d" fWs it is necessary to know, not only the biology 

« the infesting bacterium, but also that of the field mice which has hitherto 
ten too neglected. The virus must be applied to the fields at a suitable 
period and hour in order to give the best results. 

The author then studies the choice of bacterium, the keeping of mice 
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in the laboratory for the preparation of the virus, the preparation of the vi- 
rus, the preservation of the virulence of the bacterium in the laboratory 
the choice of media in which to distribute virus to those requiring it, and 
the method of applying the virus in mice-infested fields. 

1317 - Susceptibility of Field Mice in Apulia to Certain Microorganisms Used to 
Control these Rodents in the Fields. — aloRi. , N. , iu the Anuali dclla Stasione sperimen- 
tale per U mulattie infaiive del bestime, Vol. IV (tgi;), pp. 3-51 of reprint. Naples, kjjS. 

The experiments made by the author in Apulia in 1910 showed that 
field mice [Pitymys savii and Apodemus syiiaticus dichrurus) are susceptible 
to all the bacteria tested, i. e., those of the Bacillus enieritidis group, ac* 
cording to the classification of Tehmann and NEUMANN, B. typhi mtirium 
(Loffler,. Benn stock), B. typhi murium (Danysz stock), B. iyphi spermopkilo- 
rum (Mereshkowsky stock), B. caiicida (Mori), B. enieritidis huhulmmi 
(Mori) and, of the hemorrhagic septicemia group, B. hubalisepiicus (Oreste 
and Armanni), B. hoviseptkus (Galtier, Lignieres), B. suisepUcus (Lbffler), 
B. amsepticus (Ferro nci to, Pasteur). These bacteria cause the death (A 
the rodents if admTnistered endothoracically, endoperitoneally or suh 
cutaneously. 

Even if these bacteria are previously activate d by sub-cut a neons, e ndo- 
thoracic or endoperitoneal passage they do not cai:se the death of the ro- 
dents if the cultures are administered by the digestive tract. If, hcwxvir. 
the gastric juice be first neutralised, the same cultures may prove- fatal to 
100 % of the animals tc which they are administered either directly or in 
their food- After a first passage through the digestive tract, the gastuc 
juice having been previously neutralised, the bacteria re-isolated from the 
heart and grown in broth are fatal to 100 % of the rodents whether adminis- 
tered by the same method or without any previous treatment. Succiv- 
sive passsages through the digestive tract may so weaken the bacteria 
as to render them inactive. 

Experiments with B. typhi nmrictm showed that six passages through 
the peritoneum of Pitymys savii sufficed to make the bacteria inoculated 
through the peritoneum lose their virulence, whereas seven passages thimigli 
Apodemus sylvaiicus greatly activated it. Alternate peritoneal inoculatioriS 
of the two animals gave, after four passages, a virus very active to both, 
killing 100% of caged rodents when administered through the digestive 
tract. The ingestion of infected carrion caused death more rapidly than 
ingestion of virulent cultures. Field mice may infect other rodents if ki pt 
together with them. 

All the bacteria examined, no matter by which method they are intio- 
duced into the mice, may be re-isolated pure from the heart if the p^^^ 
wwi^wismade soon after death. A period, of 4 to 10 days elapses between 
the administration by ingestion of bacteria of the B. enieritidis group accu- 
stomed to infect by this method, and death. The virus from the Danjt^ 
stock has the most rapid effect (4 to 5 days). In the case of bacteria of the 
hemorrhagic septicemia group tested the period between infection and 
death varied from about 15 to 36 hours. 
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8 - Tile Biological Control of Field Mice (i), ~ si-lendorej a., in BoiletHHo del 
Minisiero per I'AgricuUttra, Series B, pp. i-io of reprint, Rome, lyiS* 

By order of the Ministry of Agriculture the author has made since 
igiO a study of diseases of held mice and, incidentally, of related forms, with 
th- aim of using natural diseases of tlu sc rodents in controlling thtm. He- 
uuiidthatthese animals are naturally su bject to various diseasi s. Amongst 
must be mentioned lirst of all those caused by certain bacteria new 
f) science . 

1) BacUmm pUy^ny^i, found in Pilymys savii from the Contessa 
iistrict, near Ceriguola, province cf Fuggia. 

2) Bad. pilymysill, in'individuals of the same rodejit from diherent 
:,)Gtlities in Apulia ; 

j) Bad. pitymysi 111 , in P. savii fr<nn Torremaggiore, 1 ‘oggia. 

4) Bad. pitymysi IV, in individuals of the same rodent fit.ni the 
sain*’ locality. 

5) Bad. muris, in two specimens (d Ahis sylvaticiAS from the Ceri- 
giioh district. 

6) Bad. mkroH, isolated {xom^Microius arvalk sent from dillercnt 

districtsof the Carso, , 

7) A bacterium which appears to belong to the family Bacillus 
iyphi murium Loffler, found in white rats bought at Rome. 

; Amongst the diseases of non-bacterial origin found iu P. savii from 
le Capitanata are : — 

1) An ERUPTION behind the ears causing the skin to peel easily, be- 
eved by the author to be the disease commonly known as “russa" ; no 
pecific bacterial agent was found. 

2) Ectoparasites fleas probably belonging to the genera O- 
atophyllus, TypHopsylla, and Hystrichopsylla ; lice, which may be 
ilaccd in the genus Haemotopmus, are continually found in large numbers 
}a field mice ; a mite of the family Gamasidae, rare on adult held mice. 

3) Worms, including certain ccstodesofthc genus Hym&noUpis, fre- 
quently found in the small intestines of the rodents. Other cestodes have 
)eenfoundin the larvalstatc inthe sub-cutancous tissue, the pleural cavity, 
he peritoneal cavity and the parenchyma of the liver, in P. savii. 
ii’ith the exception of a single specimen of acanthoci phalus {Gi^antorhinchus 
n 6 niliformis ?] in the small intestine of one P. savii, only a very small 
lemathelmiiith {Oxyuris?) wasfoundiutbecaecumof field mice, and this 
ily in a very few cases. 

4) Protozoa : a H^xamiim near the duodenum ; a through- 

Jt the small intesline; a Trichomonas in the iiitestiiie; a haemo- 
regaritwis sometimes found, the schizogony of w'hich occurs mostly inthe 
iiigS, which the author believes represents a species new’ to science, called 
y \im Hepaiozoon pityntysi] in three cases was found a sarcosporidimn 
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believed by the author to be a species new to science called temporarily 
Sarcooystis pi^mysi. 

5) Fungi, In a group of P, savii from the province of Salerno the 
author observed a disease, usually in the respiratory organs, which was nc. 
doubtedy caused by parasitic fungi. The cultural experiments made jo 
far have shown the presence of an Aspergillus frequently accompanied 
by a Penicillium, 

Of all the the diseases mentioned those caused by bacteria are the ino^t 
likely to produce spontaneous epidemics in field mice. These spontuiudv,? 
diseases are not rare, and if it be considered that they are fatal andsonit 
mes epizootic — they are contagious and may be transmitted by fleas - 
the disappearance of field mice so often observed when they occur in larjji 
numbers, may be attributed to them as the coiuUtions for spreading cuijta 
gious diseases are then most favourable. 

The best method of spreading these diseases is to 'send out title 
mice infected with the virus by sub-cutaneous inoculation. This system ;; 
similar to that occiiriug in nature and is usually certain to succeed. Vuu 
from naturally infected mice is preferable to that obtained artificially by 
laboratory cultures because, as a rule, the material from natural iiiftc- 
tion is more virulent than that obtained experimentally. 

It is not rare to find in fields, mice which have died naturally. Apart 
from a microscopic examination, it is easy to determine whether dta'ih 
is due to one of the above-mentioned bacterial infections for, sbonld {h 
be so, the spleen is large and brown. To obtain infected material for use 
it is sufficient to collect, with the necessary care, the spleen or liver of dead 
mice and use them while they are still in a good state of preservation. To 
prepare the inoculations the material.is sepaiated with sterilistd pir.ui? 
in salt water (o.Soyo) which has been previously boiled and cooled. Tm- 
drops of the emulsion thus obtained are inoculated into each mouse, which 
is then let loose in the field to carry the infection. This method is perfectly 
harmless to man and all useful animals and may be carried out by any cart- 
ful person, even the farmers themselves, though it is best that it shoitldb 
controlled and directed by a bacteriologist. In the absence of naturaib 
infected material animals infected in the laboratory might be used- 

The disease could be spread by introducing infected mice into a freshly 


dug hole in the field. It is not necessary to do this in all the newly -au 
holes of the district as infection within a limited area is sufficient. A? th 
infection increases these areas become ce ntres from which the disease spuasi! 
over the whole district infected. A few days after the infected mice havt 
been let loose careful observetions are made to see if there are still 
rodents. If so a second lot of mice are afiected with "fresh virus to 
success more probable. 

Infected field mice give better results than infected material, 
laled mice set free in newly-dug holes will certainly come in contact vA 
other mice and infect them, whereas it is never certain that material placed 
the ground will be found and eaten by the mice, especially if plants andctN 
food arc plentiful at the time. This system is also economical, requinfl 
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fleither a large outfit tior a large staff. If the virus is obtained it is only ne- 
cessary to catch the mice, and this may easily be done by means of traps. 

It may be assumed that during winter conditions are not very favour- 
able to propagation. Fleas are rare on the mice which themselves are 
scattered, living in families, more or less far from each other, and rarely 
leaving their holes, living on stocks collected in summer. In this case it is 
best to introduce the disease directly into each family, cither by introdu- 
cing an inoculated field mouse or by placing a few grains of oats soaked in 
bacterial cultures into each hole. 
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